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** The bcft Method ot conveying Inftrudion is derived 
from Experience : and though the Author of the Tutor's 
Guide does not pretend to boaft of new Difooveries, yet it 
muft be allowed, that he has feleAed a great Variety of n^-- 
ttir?iry and ufeful Rules for the obtaining a thorough Know- 
ledge in thofe Sciences which depend upon Arithmetic : And 
liis fiook will be found particularly ufeful in this Refpedl, as 
it contains a very confiderable Number of Queftions to ex- 
emplify the Rules he has hid down, and to exercife the At- 
tention of the Learner. — ^Many of them may be thought to 
furpafs the Capacity of young Scholars ; but this Circum- 
ilance is no juft Objecflion againft the Book itfelf ; it rather 
recommends the Work to an after Review, when the Under* 
ftanding is enlarged and ripened. The Plan and Execution 
©f Mr. Vyfe's Performance do Honour to his Judgment and 
Application, and entitle it to the general Notice of thofe who 
are cntrufted with the Education of Youth." 
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** Notwithftanding there are many Books already ex- 
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impertinent, after having afTured our Read^s, it is recom* 
mended to the Favour of the Public by one of the moft con- 
fiderable Mathematical Writers of the prefent Age/* 



T O T H E 

Xx REVEREND Mr. V Y S E, 

"^ Archdeacon of SALOP, 

^ Canon Refidentiary of the Church of LICHFIELD^ 
ic^ ^id Re<9x)r of St. Philip's Church in BIRMINGHAM, 

THIS 

SYSTEM OF ARITHMETIC 

IS, 

With the utmoft DefcrencCt 
Iiifcribed hj. 
His moft obliged humble Servant^ 

CHARLES VYSE. 






THE 



PR E F ACE. 



WHEN we confider the Utility of Arith- 
METic, on which Science almoft all the 
others da abfolutely depend, we need not be 
furprifed that fa many Efforts have been made to 
bring this ufeful Branch of Learning to the.ut-^ 
moft Degree of Perfedlion: and although the 
vaft Extent of the Subjecft does in fome Meafure 
defeat thefe Attempts; yet, upon Account of 
its real Value and Ufe, it certainly merits all the 
Study and Pains that can be beftowed upon it. 

- In the following Pages I have delivered the 
Definitions and Rules in a& brief and concife a 
Manner as I poflibly could, fo as to make them' 
-general r and they follow in the fame Order as 
fpecified in the Table of Contents : Thus, Book 
the Firft contains the four primary Rules, i. e^ 
Addition, Subtra6lion, Multiplication, and Di- 
vifon,. in Integers, and Redutftion, afcending.and 
defcending, with the Tables of Money, Weights,, 
Meafures, &c. with which the Piipil fliould be- 
wail acquainted, before he proceeds to the Ufe 
of thofe Rules in Compound Numbers. iA''' 

In Book the Second, the Rules follow in the: 

fame Order in which they are generally taught 

A a ' ini 



ii PREFACE. 

in SchooU; but I apprehend tbs mxA expedi- 
tious Method for the JPupil would be to learn as 
far as the Rule of Three, then Vulgar and De- 
cimal Fradlions, the EytraAion of the Square 
and Cube Roots ; after which a larger field may 
be opened to him, as he will be more caipabljs to 
judge for himfelf, and (with a little Aflifia»ce 
from the Mafier) go through any Rule, to his 
own Satisfaction and his Teacher's Honour. But 
in Schools the Mafter very feldom either l^iip^ 
the Bufinefs for which his Scholars are defigned^ 
or the Length of Time th^y are to continue at 
School, and is therefore obliged to purfue the old 
beaten Path, and teach them firft, what is not 
perhaps the moft effential. 

In this Work, amongft feveral hundrc4 Quef- 
tions,> are all thofe moft excellent ones of the; 
late Martin Clare, ranged according t9 the fe^ 
veral Rules to which they appertain, a Thing 
wifhed for by School-mafters and Teachers in 
general. 

I pretend not to boaft of new Difcoveries, but 
flatter myfelf to have feleifted evety neceflary 
and ufeful Rule or Jf ropofition for obtaining a 
thorough Knowledge in thofe Sciences which de- 
pend upon Arithmetic ; and have given a great 
Variety of fuch Queftions as wilt* enable the 
Tutor to fupply his Pupils with thofe that may 
be moft conducive to the Station of Life for 
which they may be deiigned. 

I have felecfted the moft difficult Queftions of 
e^h Rule^ as Exercifes for leifure Hours* 

And, 



PREFACE. iii 

An4 in oider to raake this BoQb as ufeful as 
po{{ible, I have added feveral examples of die 
different For^l8 of Acquittances, Fromiffory 
Nc^e^^ Bills pf Exchange^ Bills of Parcels, &c. 
the frequemt cop)ring of mAiich I would recom* 
Hiend to the Pupil. 

I have not adjoined the Anfweis to the Quef- 
tions, 2t$ I have publi&ed (by Dcfire of feveral 
J^atfa^maticians and School-rmafters), a K^y to the 
Tutor's Guide, wherein all the Anfwers are 
work^ at Length, with proper References to 
the Queftions as they ftand in this Edition. 

I need not point out the great Utility of fuch a 
PerfbnnasiGe; it is fufficiently evident to all who 
are employed in this Branch of Education, efpe* 
(;ially fuch as have the Care of a numerous School,, 
and experience the Difficulties that Teachers in 
g^aeral kbour under with Refpedl to Time; a 
Grievance that muft ftill continue, while the 
Prices they receive are fo very inadequate to. their 
Labours, 

I hope the Gentlemen of the Profeflion will 
do me the Juftice to believe, that my Defign in 
this Performance was not to diflate to, but eafe 
the Matter ; and the itilful Teacher will, no 
Doubt, vary the Work of the (Queftions accord- 
ingto the Nature of the feveral Rules. 

The Tutor's Guide and its Key fumifli a 
Complete Syftem of Arithmetic, and will en- 
able th'ofe, who are acquainted with the firft Prin- 
ciples, to attain (without the Affiftance of a Maf- 
ter) a competent Knowledge of the feveral Rules 
with Eafe and Precifion. 

By 
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By the particular Defire of many eminent 
School-maftersi an Abridgement of the Guid& 
is publiftied with this Addition, entitled the 
Young Arithmetician's Assistant; wherein is 
contained only what is moft immediately necef- 
fary for the lower Forms, and thofe defigned for 
Trade or Bufinefs; the Guide being thought too 
expcnfive to put in the Hands of young Begin- 
ners, therefore put it out of the Power of many 
Matters, particularly thofe who keep Day Schools^ 
to make ufe of in their Schools. The Abridge- 
ment has the fame Advantage with refpedl to the* 
Key as the Guide. 

The favourable Reception the former Editions 
have met with gives me Room to hope, that the 
Alterations and Additions I have made in this, 
will merit the Approbation of thofe Gentlemen: 
who have kindly interefted themfelves in Behalf 
of my former Endeavours, to whom I return my 
moft Cncere Thanks, and am, 

With the utmoft Efteem and RefpecS, 

Their's and the Public's much obliged^ 

obedient humble Servant, 

West Ham Abbey, 1 CHARLES VYSE. 

1785. J 
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EXPLANATION of the CHARACTERS 

. made Ufe of in this BOOK. 



Signs* Names. Significations. 

*|- PJus^ or mortf The Sign of Addition, as 6-]-2 is & 
^— Mtnus^ or leftp The Sign of SubtracSUon, as 6 — 2 is 4. 
y^ i Multiplied^ The Sign of Multiplication, as 6Xa 
'"" ~* is X2. 

The Sign of Divifion, as 6-T-2 is 3. 

The Sign of Equality* as 6'\-2-=zZ. 

The Signs of Ih:oportionals9 as 
3: 4:: 6: 12. 

The Souare Root of 9=3 is ' -1/9=: 3 , and 

the Cube Rootof 8=:2 is 3 y/S-z:z2. 

6--4X9=:i8; Signifies, that 6 IdEs 4 multiplied by 9=18. 
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The Twelve SIGNS of the ZODIAC. 



<f Aries, the Ram. 
8 Taurus, the BulL 
n Gemini, the Twins. 
® Cancer, the Crab, 
tt L^> ^c Lion. 
% Virgo, the Vir^n. 



lOe Libra, the Balance. 
TH. Scorpio, the Scorpion. 
t Sagittarius, the Archer, 
yS Capricomus, the Goat. 
SSB Aqi»arius,theWaterbear. 
K Pifces, the Fiihes. 
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TUTOR'S GUIDE, 

BEING 

A Complete Syftem ©f Arithmetic. 
BOOK I. ■• . 

Arithmetic in whcle and compound J^uwbers, 
1. I N T R O D U C T I O N, 

ARITHMETIC is the Science, or-KnowIedge of Num- 
bers, which is cither Unit, or Multitude of Units. 
Unit is any Thing confidcred a$ one, or i. 
Digits, or Figures, are the Marks by which Numbers arc 
denoted or cxprefTcd, and are the nine following, viz. 
i> 2» S> 4».5» ^» 7» 3, 9; with thefe there fe ufed the 
Mark o, called a Cypher, which of itfelf (lands for nothing, 
but beii\g annexed to the Right-hand of a Digit, alters its 
Value, Uius 40 lignifies forty, and 400 (lands' for four hun- 
. dred, &c^ (See the following Table.) 

Integers, or wh6fc Numbers ate fuch as expre& a Number 
or Multitude of Things, wbereaf each is confidcred as an 
Unit. Thus, 6 Pounds, t% Yaids, 240 Miles, &c. each 
of which is called an Integer, or whole Nuaaiber. 

Compound Numbeife are fuch as confift of different De- 
nominations, as Pounds, Shillings, Pencie, and Farthings ; 
or Hundreds, Quartesi^, Pounds, Ounces, &c. 
Thug, 47Li2s.64-d, or4C. 2 qrs. 14 lb. gcc. 

B A 



Numeration. 



A Fraction, or broken Number, is always le(s than Unit, 
as f reprefents three Quarters of any Thing or Unit, and | is 
fix-eighths of Unit or i, &c. 

Arithmetic, with regard to Art and Science, coniifts both 
in Theory and Pradice. 

Theory confiders the Nature and Quality of Numbers, 
and demonftrates the Reafon of Practical Operations. 

The Pradice is that which Chews the Method of working by- 
Numbers, fo as to be the moft ufeful and expeditious for 
Bu{ine£s, and has five principal or fundamental Rules for 
the Operation, viz, 

1. Numeration or Notation. 2.Additi<%i. 3.SUII- 
TRACTION* 4. Multiplication. And, 5. Division. 
X. NUMERATION 

TEIACHETH to read, or exprcfs the true Value of any 
Number when writ down ; and confequently to write 
down any propofed Number according to its true Value ; 
and this confifteth of two Parts. 

I. The due Order of placing down Figures. 
3. TTie true valuing ot each Figure in its Place, both of 
which are plainly exhibited in the following 
'^ T- A B L E. 
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JVumeraiion. 3 

EXAMPLES. 

Write down the Value of the following Numbers y ia 
"Words at length, viz. 94, 762, 3024, 37460, 1^261^, 
6040390, 47639121, 790401950, and 79041955. 

In Figures exprefs 
Seventy-feven. Four hundred and ninety. &x thoufand 
and fifty-tive. Seventeen thoufand feven hundred and nine. 
£^ght hundred thoufand and two. Seven millions forty- 
Ibur thoufand and feventv-four. Six hundredj^Nine^-foui 
xniIlioii9#-.Four hundred thoafand and ikty. 

NOTATION. 

By Roman Numerical Letters. 

One» five, ten, fifty, hun&nd, five-hundred, thoufand. 
I, V, X, L, C, D, M. 

When a lefs numerical Letter ftands before a greater, it 
muft be taken from it, as I before V or X, and-X before L 
orC, &c. Thus, 

four, nine, forty, ninety, &c. 
IV, IX, XL, XC. 
When a leffer numerical Letter fhthds after a greater, it is 
to be added to it. Thus, 
fix, . eleven, iixty, one hundred and ten. 
VI, XI, LX, ex. 

A Line drawn over any Number lefs than a Thoufand, 
i^gnifies fo many Thoufands, as.LX, is fixty Thoufand, 
Q is one himdred Thoufand, M, is one Million, &c. 

Write down in common Figures the following Numbers 
expreOed in Numerical Letters, viz. 
XIX, CC, DC, DLX, M I, MD CCL, LXX, CX, MDI 
MDC. 
Write down in numerical Letters the following Numboss 
exprefled in common Figures, viz. 

29, .X04, 419, 174!) 2007, 17678, X0004, 674084. 
B 2 a. INTE- 



Addition. 



a. I N T E G E. R S. 

ADDITION 

TEACHETH to add fundry Numbers together into one 
Sum^ called the Total. 

RULE, 
z. Place all the Numbers of a like Name under one ano- 
ther, that 18, units under units, tens under tens, hundreds 
under hundreds, &c. 

2. Begin with the Units, and fmgly colieA the Sum of 
each Row, and if their Sum be leis than ten, iex k down 
underneath its own pbcc; but if it exceeds ten » the Ezceft 
is only to be fet down, carrying one for every ten to the 
next Kow, and fo on, continuing to tlie iafl Row, at which 
fet down the total Amount. 

PROOF. 

Vary the adding, by beginning at the Top of the Sum, 
and xtxkcii the Figures downwards, in the fame Manner 
you added them upwards, and if the Sum comes the fame 
as be^», it is fuppofod to be light. 

TABLE of ADDITION. 

Which is to be got by Heart, by thofe who are Beginner? in 
this Science. 

The manner of 
ufmg the Table is 
thus: Take the 
greater of the two 
Pigits, whofe Sunt 
is fought, in the 
upper Line, and the 
lefler on the Left- 
hand Cohinrn, in 
the feme Line witfi 
this, and under* 
neath the other 
ftands the Sum. 
As fuppofe I wanted the Sum of 9 and 7, then I look for 

9 on the Head of the TaWc, and in the fame line with 7 on 

the Side ftands 16, the Siim. 

EXAMPLES. 
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SubtraSion. 
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.3. SUB TRACT to N 

TEACHETH to take a leflcr Number from a greater,, 
and thereby (hews the Difference or Remainder. 

R 1/ L E. 

T. Place your Numbers according to the DircAion given 
in Addition. 

2. Begin at the Right-hand, and fubtra(% each under 

Figure, from that which ftands over it, writing each Re- 

B 3 mainder 



SuUr4iHion. 



mainder under wliich it proceeds from, fb (kalt all the Re- 
mainder together exprefs the Difierence required. 

3. But when the under Figure exceeds that which ftands 
over it, you mud borrow ten (the fame which you ftopped 
at in Addition) from which take the lower Figure, and to 
that difference add the upper Figure and the Sum fet down, 
always remembering to carry or add one to the next Figure 
on the Left-hand, before jou fubtra<5l. 

PROOF. 

To the lefler Number add the Remainder, if the Sum be 
iike the greater the Work is right. 

TABLE of SUBTRACTION. 



I 2 


3 


4 


5 


6 


7 8 


9 


I 1 2 


3 


4 


S 


6 7 


a 


-to 


I 


3 


3 


4 


\s fr 


7 








} 


2 


3 


4 S 


6 


_ 


— 





I 


a 


a 4 


S 


: 


-1 





X 


« .1 4l 





— 





t 2 


s 




— 


% 


2 


..«. _ . 


*■" • 


""" • 


-"■ • 


.. . 


-L^ ' 



E X A 

(1) From 1472742 
Take 1 251620 



The manner of 
ufing this Table is 
the fame with that 
of Addition, only,, 
inftead of adding 
the Digits together,, 
fubtrad them» 



M P L £ 

(a) »70494i 
807467 



S. 



(3) '74^54^ 
16716746 



^em. 
Proof 



(4)^ght 10768475 
.,, Sold 7607485 

■■% 

Rem.unfoid 



(5) 2074176 
1760x84 



(6) 7417065 
470^095^ 



(7) From 



Muliipticaii$n. 



(7) From 10746143 
Take 1786076 



(8) 12458409 
9147608 



Rem. 



(10) 



Fibm 
Take 



(9) 217P684 
I 100787 



106742740 
747^<>94S 



(") 



2 14200040 
107400760 



4. MULTIPLICATION 

TEACHETH how to incrcafe ^ny one Number by ano- 
ther, fo often as there are Units in that Number by which 
the one is increafed ; and ferves inftead of n)any Additions. 
To thi^ Rule .belong three principal Members^ viz. 

1. The Multiplicand, or Number to be increafed or 
multiplied. 

2. The Multiplier, or Number by which the Multi] 
is increafed or mukiplied. 

3. The Pxodudl, or Number produced in muldplyi 
Note. — Before any Operation can be perfonned in 

Rule, it is abfolutely neoeflaiy that (he Mowing Table be 
got by heart ,* as the ready Performance oi this and ail the 
following Rules, entirely depends upon having a perfedl 
Knowledge of it. 

TABLE. 




I 


a S 4 


s 


6 


7 


8 


9 


10 


II 


12 


2 


468 


10 


la 


tH 


16 


id 


20 


12 


H 


3 


- q 12 


IS 


18 


21 


,Hl 


27 


30 


33 


36 


4 


- 16 


20 


24 


28 


^3 


36 


40 


44 


48 


6 





25 


30 


9S 


40 


^'S 


50 


,65 


60 


6 







^6 


♦a 


48 


S4 


60 


66 


72 


7 






491 


se 


«r 


70 


77 


84 


8 




— 


64 


72 


80 


88 


96 


9 






8i 


90 


99 


108 


10 






100 


no 


120 


II 


-1 


121 


132 


22 





»44 



/' 



8 Multiplication. 

USE of the TABLE. 

Seek the greater of the two Digits in the upper Line, and 
underneath it againft the leflcr, taken in the Left-hand 
Column, is the Produd fought. Thus, to multiply 9 by 6, 
feek 9 in the upper Line, and under it againft 6 on the left 
is 54, the Produ<5^ ; and fo of any other. 

Note. — For the Converiiency of dividing by 11 or 12, I 
have continued the Table to 12 Times, or elfe in Multipli- 
tion it is only required to 9 Times. 

CASE L 

To multiply by a Single Figure. 

RULE. 

1. Place the Multiplier underneath the Units Place of th« 
Multiplicand. 

2. Multiply the Units Figure of the Multiplicand by the 
Multiplier, if their Produ<fb be kfs than ten, fet it down 

•under its own Place of Units ; but if their Produ(^ exceeds 
ten (or tens), then fet down the Excefs only (as in Addition; 
and bear (or carry) Ac faid ten (or tens) in Mind, until you 
have multiplied the next Figure of the Multiplicand bv the 
fame Figure of the Multiplier, and to their Product add one 
for each ten borne in Mind, fetting down the Excefs of their 
Sum above ten (or tens) as before ; and fo proceed in the 
fame Manner until all the Figures of the Multiplicand are 
multiplied by the Multiplier. 

PROOF. 

The moft fure and unerring Way is by Divifion : - But as 
the Learner is fuppofed not yet to know that Rule, cannot 
prove by it; let him therefore make the Multiplicand the 
Multiplier,^ and if the ProduA comes out the fame as before, 
the Work is right. 

Some Matters that teach (and feveral Authofs that write 
of) Arithmetic, prove Multiplication by the Crofs. -But 
this Method is not to be depended upon, as it will prove 
a Sum to be right, when at the fame Time the work is 
utterly falfe. But it wiH not prove a Sum falfe that is right. 
^ (i) Mul. 



(i) Mtiltipliiand 
Multiplier 


Muitiplication^ 

^^7^ogass 

z 


9 

(3) 34a7«9«>8« 
3 


ProduA 






(3) 257^80914 

4 


(4) 174305683 


(5) 1709^5381 
6 






i$) 749185603 
7 


(7) a627i8oy4 


(8) 376390845 
9 



CASE n. 

When the Multiplier con£fls of fevcral Figures. . 

RULE. 

1. Place each Figure in the Multiplier rcfpcAivclj under 
its own kind in the Multiplicand. 

2. Multiply the Mukiplicand by each Figure of the Mul- 
tiplier (as before), obfervmg to place the fi^ Figure of each 
refpcdlive PTodu<Si: undented that Figuie of the Multiplieri 
by whidi ypu multiply widi. 

3. Add the feveral Produds together, and the Sum will 
be the deiired (or whole) PtoduA. 

EXAMPLES. 

(9) >4*73739^ (^<^^ 2160747a. <ii) 12076849 
16 . 28 97 





(") 


247567 
475 


(13) 3»7«49 
689 


(14) 270691J 
3746 


(»5) 


147678 
5682 


(16) 47269 
7358» 


(17) 73581 
472ff9 



lo Multiplication. 

(i8) 76^2sS (19) 417896 (ap) 2719064 

41739^ 764258 5648736 



CASE III.^ 

When Cyphers aie intennixed with the Figures in the 
Multiplier. 

RULE. 

Omit them» and place the firft Figure of each particular 
Produd under its rapedive Multiplier. 

EXAMPLES. 
(21) 1074604T (22) 804700625 

40500100 207008009 



C A S E IV. 

When there are Cyphers at the Right-hand of either, or 
both the Multiplier and Multiplicand. 

RULE. 

Proceed as before, negle<%ing the Cyphers until die par- 
ticular Produdls are added together, and to that Sum place 
the Number of Cyphers that are at the End of both Fadors, 
on the Right-hand. 

EXAMPLES. 
(23) 1460900 (24) 2j68ooo 

8700 24600 



If it be required to multiply any Number by 10, 100, 
xooo, &c. it is only annexing the Cyphers of the Multiplier 
to the Right-hand of the Multiplicand, and the Work is done. 
CASE V. 

When the Multiplier is fuch a Number that any two F*i- 
gures (in the Table), being multiplied together, wiU produce 

RULE. 

Multiply the given Number by one of thofe Figures, and 
that ProduA by the other, which will give the defired Produ<ft.. 

EX. 



Divtjion. 1 1 

E X A M P L £ S.^ 

(25} Multiply 24674 by 16. (26} Mul. 340764 by ad. 

(27) Mul. 142395 by 56. (28) MuL 176848 by 8i. 

(29) Mul. 420746 by 72. (go) Mul. 17093 by 63. 

(31) Mul. 43074 by 144. (32) Mul. 14068 by 132. 

C A S E VI. 

When the Multiplier is any Number between 10 and 20. 
RULE. 

Multiply by the Figure in the Units Place, and as you 
multiply, add to the Produ<% of each fingle Figure, that of 
the Multiplicand, which ftands next on the Right-lKUid. 

EXAMPLES. 
(33) 142716 (34) 14276 (35) 146094 (36) 24176 
11 12 13 14 





(37) 36142 (38) 176424 

»5 16 . 


(39) 14609 (40) 18627 
17 18 




(40 ^42768 
»9 



3. DIVISION 

TEACHETH us to find how often one Number is con- 
tained in another, or to divide any Number or Quan- 
tity given, into any Parts affigned, and ferves inftead of 
many Subtradions. In t{iis Rule there are three Numbeis 
real, and a fourth accideni:al^ viz. 

1. The Dividend, or NuraBer to be divided. 

2. The Divifor, or Number by which you divide. 

3* The Quotient, or Number that (hews how often th^ 
Divifor is contained in the Dividend. 

4« The 



I s Divifion* 

4. The Remainder^ ivhich^is always Ids than what you 
divide by* 

C A S E I- 

When die Divifor is not greater than 12. 

R U L B. 

Firft feek liow often the Divifor is contained in the firft 
Figure of the Dividend, «t if in cafe the firft Figure of tfcc 
Dividend be lefs ths^} the Divifor, then in the two firft 
Figures of the Dividend, and f€t the Quotient Figure douTi 
accordingly, and, if any Thing remains, carry it to ihe next 
Figure in the Dividend, where it muft be reckoned as fo 
many Tens, that %s^ if<^9ne remaias you call it lo ; if two, 
so ; if five, 50 ; mi fe «n, bearing in Mind the R/emaia- . 
der of each Figuie, end adding it to the ncjtt, until y<m 
have made Ufe of all the Figures in the Dividend. This is 
<alled flxoxt Divifion. 

PROOF. 

Multiply the Qtwktcfrt by the I>vnSQ$t and ae you mul- 
tiply, add the Remainder (if any), or add the whole Re- 
mainder to the ProduA at laft, and if it comes the fame as 
the Dividend, the Work is right. 

EXAMPLES, 
(i) 2)1742636. (2) 3)2764064. (3) 4)21^0743. 



(4) 5)1076426. is) 6)71420954. (6) 7)4674263. 



(7) 8)2768096. (8) Q)6768(XQj^. (9) 11)2762764. 



(10) 12)276484. 



CASE U. 
When the Kvifor eOBfifts oi n^aiy Places or Figures. 

RULE. 



Dhifion: 13 

RULE: 

■ I, It the Dlvifor be a icfs Number than fo many Figuret 
taken in the Dmdend, fee how often the firft Figuie of the 
Dlyiior is contained in the firft Figure of the Dividend, and 
the Figure which expreffcs it is the firft of the Qaotient, 
hy which maltipty the Divilcr, and place the Proda<^ under 
the faid Figures of the Dividend, and draw a Line under* 
neath it ; fubtrac^ it therefromy and to die Remainder annex 
the following Figure of the Dividend, then proceeding as 
before. 

2. But if it happen that the Divifor be a greater Number 
ttonib many Figures of the Dividend, then youmuft take 
a Number of Places in the Dividend greater by one, and 
fee how often the firft Figure in the Divifor is contained in 
the two- firft of the Dividend, Allowance being made for 
what you carry from the Figure on the Right. 

3. If in any Cafe the Remainder be fo fmall, that when the 
Figure of the Dividend, joined with it, make a Sum lefs than 
the Divifor, then a Cypher is to be placed'ln the Quotient, 
andanbthef iftgurc brought doWn, and tlfcn proceed as be- 
fore ; this is called Lbng Divifion. 

. . • B X A- M - P D 1/ S. 

(ii2). • 84^35.730972( (17) 42f%)ii2737328( 

(15) 6^)ii7ZS57^¥'( ('8) 6r745)392^28787C 
(14) ' 7'S9^So^'^^^9^7^( ^ (19) ^^4S7S}3^3^^3^^M 
(%6) 3o^5)^34^9o^247< (20) 47^oSs)gS8s9osi7Soi 
Ur) 472^395)277509io255{ 

CASE III. 
When the Divifor has Cyphers on the Right-Hasid. 

RULE. 

Strike off fo many' of the laft Figitres in t!te Dividend, and 
divide by-thofe FigUres of thfe Divifor* thtrt« are left when 
the Cyphers are omittedl But when the Division is ended, 
thofe Cyphers fo omittdi^in the Divifoif, and the Figures 
cut off in the Dividend, 'aifc both ta'be^ftored to their owil 
Places* 

C EX- 



r ' 

14 Divifion^ 

EXAMPLES. 

(22) a8oo)ii928248( (23) i72ooo)247o64674( 

When the Dividend has the fame Number of 6's on dbe 
Right-hand as the Divifor, ftfikc them off from each, and 
the Remainder will be fo many of what you divide by, witb- 
out annexing the o's that were flruck off. 
(24) 473o<><5)35»S5Sooo( (25) 697oooo)59^30ooo( 

CASE IV. 
. When the Divifor is fuch a Number, that any two Figures 
(in the Multiplication Table) bemg multiplied together, 
will produce the faid Divifor. 

RULE. 
Divide the given Number by one of thofe Figures, and 
that Quotient again by the other, which will give the Quo- 
tient required. 

Note. — Obferve, That if there be a Remainder in the laft 
Divifion, it will be fo m3ny Times the firft Divifor, which 
added to the firft Remainder (if any) will give the true one. 

EXAMPLES. '* 

(26)^ ^1206816^ 
42768 I 
74682 I 



(2a)| ) 




When the Learner is pretty well verfed m Divitlon, he may 
fubtra<a each Figure of the Produ<Slf as he produces it, and 
fo only write the Remainder, which will Oiorten the Work, 
and be much the beft Way, (when the Divifor is fmall.) 
EXAMPLES. 

(34) i7)690489( (3^) 4^7)2i4S68^( 

(35) S^)5343^9S( (37) ^o74)24989S44C 
TABLES of ENGLISH COINS. 

Marked [ 

q. 4 FarUiings'i rPenny. 

d. 12 Pence i are one < Shilling. 
8. 20 Shillings J IPound, £. 



I > is wrote fox I 2 



PENCE 



Divifion. 



PENCE TABLE. 



4, 

40 
50 

90 

too 

IZO 

120 





s. d- 


i. 






r I 8 


24' 






2 6 


36 






3 4 


48 






4 2 


60 


• 


■ 


J 


V 




' are « 


S *o 


84 


► arc ■>, 




e 8 


96 






7 6 


108 






8 4 


120 






9 2 


132 






.10 


»44J 


V 



9 
10 
II 



The WEIGHTS and VALUE of fuchGOLD and SILVER 

COINS as ara mofi commonly ufed in ENGLAND. 

Weight. Value, 

dwts.gr. mites. I. s. i. 

A Guinea — 59*9"^ — 110 

Half ditto -^ a 16 14 — — o 10 -6. 

A Quarter ditto -187 — — 053 

SILVER. 

19 8 loi — — 



A Crown — 19 8 lof — — o 
Half ditto — 9 i^ 5i — — o 
A Shilling — 3 20 x8 — — o 
A. Sixpence — i 22 9 — — o 
Note. — ^20 Mites make one Gradn« 



2 
1 
o 



o. 

6 

o 

S 



N. B* Befides the above Coins, we have had Portugal Money 
in ufe here, the Value and Weight of which are as fol- 
lows : 



A Piece of — 

* Ditto of •^ 
Ditto of' — 
Ditto of — 

A Moidore — 
Half ditto - 
Quarter ditto 



3 " 


a. dwts»gr» 
fliould weigh 18 iff 


I 16 


— _ — 95 


18 


— — - — 4 If 


9 


— — — 2 7f 


* 7 


— — — 6 18 


13 


6 _ 39 


6 


9 I i6f 

C 2 A Pot 



1 6 Reduilion. 

A Pound Weight Avoirdupo>fe of Copper, is coined into 
twenty-three Pence ; confequently a Halfpenny Is one third 
of an Ounce nearly, and a Faithiog one iixth. 

Note. ^ 81 arc fN®^^** 
10 o > ^ < Angel. 
,3 4J """^ iMak • 

e. R E D U C T I 0»N 

TEACHETH to neduce all great Names 'n^to fmall, by 
multiplying the given* Number with fo many of the 
next lower iName, as to make. one of the higher, 'flill keep- 
ing them equivalent in .Value, and is called' Redudlion de-> 
fcending ; on the contrary, .all fmall Names .are brought 
into great, by dividing the given Number by fo poany of 
the lefTer Name as make one of the next greater ; this is the 
Converfe of .the laft, and is termed Redudlion afcending. 

E X AMP-L E S in M X).N E Y. 

1.' In 27/. how many Shillings and Pence ? 

2. Reduce 64801/. to Shillings and Pounds. 

3. How many Shillings, ^enf e, and Farthings, are there 

in 40/. loi.? 
4., In 38880 Qrs. how many Pounds? 

5. Reduce 104/. ijs. S^J. to Farthings^ 

6. How many Pounds in 100683 Qrs.? 

7. In 21 Guizxeas, ho.w many Shillings," PencCf and Far- 

things ? 
■3. Rcduce.axi^.Fartiiinjgs toGuineas. 
9. In 42 Moidores how |nany Fasthinga? 
xo. How many Moidores^n SH3^ Faiidiings? 

WEIGHTS ai^ MEASURJES* 
. TROY WEipHT. 

24GiainB . -j r Penny Weight. 

20 BennyJQTeights Vare ones Ounce. 
12 Ounces J lPoimd.|fe. 

By 



Marked 



iwts. 



Redu&ion. 



17 



By Troy Weight is weighed Gold, Silver, Jcwiels, Ambcr^ 
Bread, jCorn, and all" Liquors, and from this Weight all 
l^eafuses from wet and dry Commodities arc taken. 

N. B. i4««b iijdwis. 15! j^rf. Troy, is equal to i Pound 
■ Avoirdupoife. 

E X A M P L E S. 

1 . In 2^1^. of Silver, how many Ounces, Penny Weights, 

and Grains ? 
^. Reduce 138240 grs. to Avis. vz. and Ii^> 
3^ In an Ingot of Silver weighing 12 li. 10 0». 22 grs, how 

many Grains ? 
4.. Reduce 73942 j'ri. to Pounds* ' 



APOTHECARIES 

J^^fled 

20 Grains 
3 Scmples 
8 Drams 
12 Ounces 



WEIGHTS. 



) 



3 
S 

I 

Apothecaries, in making up their Medicines, ufe this 
Weight, but they buy and fell their Drugs by the Avoirdu 
poife Weight. 



{Scruple. 
Dram. 
Ounce. 
Poundrfe* 



EXAMPLES. 

^. In 14/*. how many Ounces, Drams, Scruples, and drains? 
6. Reduce 80640 ^i. to 9, 3, |, and fc. 
. How many Grains, 4]^ \i 5> 2 9» *7 &^*^. 
In 28377 ^^' ^w many Pounds ? 



AVQIRDUPOISE WEiGHT. 



Marked 

dr. 

oz. 

lb. 

qr. 
. cwt. 



i5 Drams 




* 


r Ounce. 




iS Ounces 






\ Pound. 




28 Pounds 




are one ^ 


f Quart, of Cwt. 


4 Quarters or 
ao Hundied 


XI2lb. I 




1 Himdred. 






^ 


LTon. 






C3 






By 



i8 Rfiiu&on. 

By ATo»izittDO& Wfaght ss weighed all maimer ofTbings 

that have Waite^ as all Phygcal Drugs and Gbcocery,, KoQxx^ 

Wax, Pitdi, Tar, Tallow, Soap, Hemp, Flax, Haf , Wiool, 

. &c«. all bafe jyietal. a|^d Mioerals, as IroA» ,StreI» ju^, *Iln, 

* Copper, Allum, Copperas, kc. Alfo Bread,, BuUoTy.ChjBefe, 

Salt; Butcher*s Meat, &c. 

The Denominationttin fome of which are as follow, viz. 
8 Pqunds ^ r Stone of Butdier's Meat. 

14 Pounds > arc one < Stone of Horfeman*s Wright. 
1 9$ Hundreds J L Fodder of l,ead. 

WOOL WEIGHT. 
7 Founds -J fCloyc.l| ^Tq4ds"| rWcy. 

2 Cloves iare one < Stone. 2 Weys >are one < Sack. 
2 Stones i lT(xld.|{T2 Sacks J iLafl. 

HAY. BRE^D. Weight. 



56 Poundfrof old Ifey, or 1 ^re 



It, e», dr. 

Peck toaf 17 6 1 
Halfdtitto 8 II o|^ 
Quartern do. 4 5 8^ 



60 Pounds ^f new dUto J i Trufs. 

36 Trufles are i fjoad. ^ ^ ^ ^ _^ 

Note-..— Thei^ -are fome S«rt3 of SHk which Are weighed 
by a great.Pouadof 2^ oz. 

EXAMPLES. 

9, In I Ton, or 20 Cw/. how many Quarters, Poimds^ 
Ounces, and Dran^? 

10. Reduce 573440 thrs. to hundreds, &c. 

11. Reduce 27 i^. 12 ^. ix drs. to Drams. 

12. How, many Pounds in. 7 115 drs.l 

13. In 1 iTons,. 10 cwi. 14 ib, 11 ««. 15 drs^ how many iriJi 

14. How many Tons ate tiicre in J^T^JTS A>S'^ 

€JLOTH MEASUJLE. 

(Marked; 
4 Naib ^, |r Quarter of a Yar4 !%ft.vQ1$* 

3 Quarters/ lEUHcmifli, .Elifl. 

4 Quarteiis V^iesOQe/ Jfi^ ' Yd. 

5 Quarters I / £11 ^;a;U(b <P fipg^ 
6Quartersy VEllCiench. iJBJlff*^ w 

Sfcotclr 



.AcfetMdfidfi. 19 

Sc(>tdii«9(Liri(b Liams arefco^ght^and fcdd by the{Ya?:d: 
but Dutch Linens are bought by the £11 FlooisCh, and fold 
by the £U En^tfi. 

EXAM P L E S: 

15. In a Piece of Qloth coj^t^imng ^^Yw^ihow^mawy 

Quatteis and.Naik? 

16. Reduce 384*Naiis to Yaitls. 

17. How many Nails are there in 72 Ells E^.^ qr$, 2 na, ? 

18. Reduce 14^8- Nails jto Ells Eng<lh. 

19. In 121 Ells Flcmifh, how many;'Nails? 

20. Reduce, 1452 Nails tojElb Flenufh. 

21. How many Nails in 42 ElUFr, 5,iVi^ 
2z. Reduce 102S Nails to EUs. French^ 

.J^PI^G JVIJBA5.URiE. 
Marked 



L 

m. 
lea. 



b. c. 3 Barley Corns 
in. ^ 12 Inchp 
f. ' 3 Fcetor 36 Inches 
yd. 2 Yaj^i^.SjF^t 

si Yards or 1 1 half-yds. ^ 
40 P<^es or 220 Ya^ds 
8 Fmrlo9gs jv 1 760 j^, 
3 Miles' 

23^ Leagues or S^W^^^ 
360 Degrees ase tber€ifaftKifecanioe of>t|jbeiCii«be< 
S FeetisjiiOkameifritaliihioe; 
i9iiroe^isia»<rffi. 



rin«h- 
P<9et 
Yar4. 
^:Ra|faHn. 
ft)lc,R6dorPerch. 

:Miip. 

l4fi%giie. 



A L S 0> 

4 Inches -j .rHwjd. pr Ha?>4's 15i(ea4th. 

3. .IJands.Bre^thf _, 'iFoot. 
iiFoot . ^ (^®''^> Cubit.. 
A Cubits > iYaid. 

By thia.Mitafure, ^iftanccs of Piacc»,;pr ^aay TNag ^^9 
. thatiam J4i^ wly, ,*rc,n\!Rfj*Fpd. 

B fK A M P L j; 5. 

24* Reduc^^f^o Poles to Jtfttea^^ 

25. Hov? 



1o 



Redu3ion. 



25. How manjr Yards, Feet and Inches, are there in 200 

Miles? 

26. In 12672000 Inches, how many Miles ? 

27. Reduce 12 Leag. t M. 6 Fur. 29 P« 4 Yds. to Barley 

Corns. 

28. In 7193x78 b.c. how many Leagues, 8cc. 

LAND MEASURE. 
Marked] 

Si Yards -x |-Percb» Rood, or Pok. 

p. 40 Poles / iRood, . . , 

r. 4. Roods \are one< Acre, 

a. 30 Acres f J Yard of Land. 

100 Acres-/ V Hide of Land. 

The beft Way of meafuring Land^ is by a Chain of ^ 
Poles, or 66 Feet long, which is divided into 100 equal Parts> 
called Links. 

In, b.c. 

7 276 *x r-lAnk^ 

2S Links / ' jPole. 

4 Poles or lOO Links >are one< ni^'n 
or 22 Yards I l^o&m. 

10 Chains J CFurlong* 

EXAMPLES. 

29. In 42 Acres, bow many Roods and Poles ? ' 

30. Reduce 6720 Poles to Acres. 

31. In X2ji. 3/t. 29 P. how many Poks? 
^2. How many Acres in 2069 Pcrdies ? 

WINE MEASURE. 



Marked 
pts. 
qts. 
gall. 



tier. 



h. 



2 Pints 

4 Quarts or 8 Pints 
10 Gallons 
18 Gallons 
3 1| Gallons '' 

42 Gallons 

Tierce, or84Galtons^ 

€»allon» ^ 

Hogfheads pr li^ Gal. 

Pipes or 252r'Gal» 



2 



^ Quart. 
Gallon. 

AnchorofBr.otR'.. 
Runlet. 
Barrel. 
Tierce. 

Puncheon,pundi» 
Hogfhead. 
KpcorButt. 
Ton* 

Note. 



• 

Note.— A Timr of WJ^e is fS Qv(U ^^^rtvpoifr. 
.A Gallon is> 2^ x fottd Indies. 
By • Wine Me^re, ^IP SpJrits,i Mcad» Perry, Cyder,- Yi«- 
gar, Oil, and Honey, See. arc meafurcd ; as alfo' Milk i sot 
by Law, but Cuftom pnly. 

cfi -sX A M ^P L :E tS* 

33. In 4'Anchors oflJrandy^ how man/Cralkms aIl<^Q^art^l ? 
34* In 160 QuaftSy-hex^maay-Ancbew? 

35. Reduce 4 Hhds. of Wine to Gallons and Pin^* 

36. Ho<w>i3cuu;iy Hogfhe^ds of Wine are in 2oy6^inUf 

37. Reduce 42 Tierces |nd a^GaMons to-Tints. 

38. Howinai^y Tierces in 14304 Pints? 

39. In 4 Tuns, i p* i lii)d. 42 galr^pts. hxm m«^y Pints? 

40. Reducer99i8 Pints to Tuns, 6cc. 



Marked 
pte. .. 
qts. 
gal. 

fir. - 
kil. 



. JV/rNCHEPTER AlEASUREi 
Called alfo Ale, an4^B^r Meafure. 



bar. 
hhds. 



2:PJnts j-v • /"Quart, 

4 Quai;ts.or:8 Pints/ V Gallon. 

8 Gallons Ale, or V \^r^ one< Li^^^i. 

9 Gallons-Boer jX J T^^'"- 
2.Tii:kins J -Gal. -^VKiUerkin, 



Gallons Ale, or V'X^r^ one\ \-u 
GallonsBoer J'i J p 

FiAins J -Gal. -^ VKil 

2 -Kildei^kiiw, or \ . f 32 Ale ^^ ^ ^^^ . 
4 Firkins >* I36 fieer S^ ^ ^^^' 

3 Kilderkms Y ""^ c 54 ^eer j**^ v»w6ui«ui. 
2 Hog(headsor3^Bar.orio#Gal.\ /Butt. 
2 Biitta^r:ai6 Gallons /*^'-^^\Tun. 

Note. — 8f Gallons is a;Firkin of;B«!r or Ale, Ux all Parts 
.ofr^JJJSJand, except liOx^doo. 

A Gallon of Ale or Beer, is 282 folid'Inches. 

AlFitk^n of.Soap or Hctrings ia tk»£uQei!rjbliibit fifi^^ 

.$: :^ .^ cjM /P ;^ :«: ^p. 

,«4X . In I aJBatrels o£Ale, hqwoBanyiGSfllkns vid Quatts ? 
42. Reduce 1536 Quarts of Aie^todS^mku ■ 

43- In 



^2 



KcduBwn. 



43. In Ai Baxrds of Beer, how many Pint? ? 

44. Reduce 12096 Pints of Beer to Barrels. 

45. In 6 hhds. 27 saL 6 bts. of Ale, how many pts«? 

46. How many nh£. of Ak in 2526 pts. ? 

47. How many gal. and pts. in 14 hhds. 47 gal. of Beer? 

48. Reduce 6424 Pints of Beer to Hogiheads. 

49. Reduce 6Tuns» 1 Butt, 420al. of Beer to Quaib. 
^o. How many Tuns, &c. in 5784 Quarts of Beer ? 

DRY MEASURE. 



Marked 
pts. 
qts. 
gal. 
pks. 
bu. 



qrs* 



4 
, 2 

2 

5 

2 



►are one^ 






^Quart. 

Gallon. 

Peck. 

BuflieL 

Comb. 

Quarter. 
iWey. 
^Laft. 



Pints 

Quarts or 8 Pints 

Gallons 

Pecks or 8 Gallons 

Buihels 

Combsor8Buihels 

Quarters 

Weys or 10 Quarters-^ 
ALSO, 
4Quartetsor32bu.\,^.^-f Chaldron 1 r/,^^ 
2 Buihels "^ I arc one J g^^^ | of Com.- 

A Load of Com is s Bufhels. 
A Cart Load of ditto Is 40 Bulhels. 
2 Quarts are one Pottle, both in Liquid and Dry Meaf^e. 
A Gallon contains 2684 folid Inches. 
In meafuring Sea Coal, 
^ Pecks is one Bufhel, Water Mcafurc. 
3 Buihels ^ i^Sack. 

. 9 Bufhels / iVatt, 

21 Chaldrons J 
By Dry Meafure, Com, 
Goods are meafured. 

'Hie ihndaixl Bufliel is i8f Inches wide, and 8 Inches 
deep. 

EXAMPLES. 
51. In 24 Quarters of Com, how many Buflieb, Pecks, 
Gallons , and Quarts ? 

j2. Jlonr 



V Score, 
Salt, Coals, and all other Di^ 



Reduiiion. 



»a 



^2. How many Quaffed of Com in 6144 ^ts. ? 

^^. Reduce 36 chs. 26 bu. of Coals to Pecks. 

^4. How many Chaldrons of Coals in 5288 Pecks ? 

SS' In ^4 l^s of Com, how many WejSf bu. and Pecks ? 

56. How many Lafts in 20480 Pecks? 

TIME. 

Ime qfitfe^is mahingf hutfram Thcmgk 
Receives its Rife f by l^cnaing Fancy wrougU; 
From things confiderdwldlfi we tiiink onjomef 
As prefent, fome aspafij or yet to come: 
No Thought can think on Time^ ihafsftiU co^efs'd. 
But thinks on^ ntigSf in Motion or at Rejt. 
Marked! 



"Second. 
]Viinute» 
Hour. 
Day. 

h ^-( Week. 
Month* 



=}J 



Ycarjulian* 



"' 60 Thiids 

fee. 60 Seconds 

m. 60 Minutes 

h. 24 Hours . . 

d. 7 Days 

w. . 4 Weeks, or 28 Davs 

5 a Weeks, ^Day,6Hours,or^ 
mo. 13 Months, i Day , 6Hours,or j 
365 Days, 6 Hours 

365 Days, 5 Hours, 48 Minutes, ^7 Seconds, 39 Thirds^ 
are a Solar Year. 

Hie Year is alfo divided in la unequal Calendar Months* 
called, '-."..: 

Januarv, Febmary, March, April, May, June, Ju^y, 
Ausufi, September, Odober, November, December. 

And to know how many days are in each Month, obferve 
(to get. by heart} the following Lines : 

Thirty Days hath September, 

April, June, ani November ; 

February toA:/weB(y-^*( afone, 

And aU the reft hath thrrty-me; 

Except Ltap-y^r^ and then^s the Timet - ' - 

Februaxy*s Days are twenty-nine^ 

EXAMPLES. 



H 



Rtdu&iofii 



E- X* A^' M P L fi' S. 

57« How manyHoitfs, Minutes^ and Seconds, axt there in i 
Week,Dr7Diys? 

58. In 604800 Seconds, how many Days? 

59. Reduce 6 mo. 4 d. to fee. 

60. In 14860800 fee. how nAfiy Montfis? 

61 • How many Seconds avc there in a juUan Year, or in 3 6^^ 
Days, 6 Houn ? 

62. In 31557600 fee. how maliy Days? 

63. How many Thirds are there in a Solar Year, or in 3^5 

Days, 5Hours, 48 Minutes, 57 Seconds, and39Thirds ? 

64. Reduce i8'934i6i59 Hiii^ to Days. 



SQUARE or SUPERFICIAL MEASURE. 



X44 

40 

4 
640 • 
4840 



Scjaare" Inches 

^Feet 

■ Yards 

-i — ^ Pbl^ ^arc onc^ 

— .-.-rKbdds 

^ * Acrfcs or \ 

^ Yards 1 -TJ 

272^ Feet i^ one Rod of firick "^^orfe. 

Square Feet is one Square of Flooring. 



"Squall Foot. 

— Ykrd^ 

— Pole.: 
-— Rfeodl 
■• — Atrei 

' — Milei 



BffXhh Meafbitr'are ni^fcaAi^d bll Things ia^Mch^ Length' 
and Breadth is only coniidered. 

EXAMPLES. 

65. Itt 4^ Squats Y^rd3, how m^ny Sqiiare Inches? 

66. How tnany S^are Yix^ m 54432 -Square Inches ? 

67. Redtice-3 fq. 42f Fdet, 64' hi. of Flooring to Incfefc^. 
6S. How many Squares arCttifcrrin 44512 fq^ Inches ? 

CUBIC or SOlJD MEASURE. 

1728 Solid Inches a « f Solid Foot. 

27 Feet f § I -^ — Yard. 

A 5^* Yard of Earth is called a Load. 

108 Solid 



ReduHion. 



25 



3 F^*et deep, or anrnnonif r^ Feet kmg, 3 Feet i Inch 
broad, ancl 3 Feet i Inch deep, is a Stack of W ood ; 1 2^ 
folid Feet, (1. e.) 8 Feet long, 4 Feet broad, and 4 (Jeep, is 
a Cord of Wood. 

By this Meafure are meafured all Things, in which are 
coniidered Length, Breadth, and Depth or Thichiefs. 

t X X M p L E S. 

69. In 27 folid Yards, how many folid Inches? 

70. Reduce 1 2597 1 2 folid Inches, to folid Yards ? 

71. Mow many (olid Inches are there in 4 Tonr 24 Feet of 

hewn Timbtt? 

72. In 387072 folid Inches, how many Tons of hewn 

Timber? 

Of fonje pafltkute WARES or GOQIXS. 



12 

1*2 I^ezen 
12 Grofs 
20 

5 Score 

§ ^core^ or 120 

JOOO 



► are one^ 



"Dozen. 

Grofs. 

Great Grofs.- 

Score, . 
I Hundred. 
I Great Hundred 
^Thoufand. 



BN& OP BO-OK I. 



THj; 



THE 



TUTOR'S GUIDE. 



BOOK II, 



EXERCISE in NUMERATION. 

IN Figures exprcfs the following Number, viz. 
I. One Million and a half in South Sea Bonds. 
a. Tbreefcore and twelve Thoufand thirteen Hundred 
Weight of Lead. 

3. Fifteen Thoufand and fourfcore Million of StiveiB. 

4. One Hundred and twenty Thoufand two Hundred and 
lixty Millions fcvcnty Thoufend fevcn Hundred and feven 
Rials of Plate. 

5. Three Million and thirty-three llioufand and thirty 
Pieces of Eight. 

6. Four Hundred Thoufand and forty Hundred Pounds, 
Jthirty-four Shillings, and fourteen Pence five Fardiings, 

ADDITION. 
EXAMPLES of INTEGERS. 
1. Add the following Numbers, viz. 140724, 296, 42, 
6740, 64167, 20, 26879 and 2684 together. 

a. Add 27460, X76, 2900, 374, 1004, 64, ^96, 41, 
and 6104 tog^er. 

3. Add 867, 317, 69, 1720, 276842, 49, 426074, and 
So together. 

7. COM. 



Addition, 37 

7. COMPOUND ADDITION 

TEACHETH to add fundiy Sums or Numbers toge- 
ther, having divers Denominations, as in Money, 
Weights, Mcafurcs, &c. 

R U L te. 

I., Place the Numbers of a like Denomination under each 
other, viz. Pounds under Pounds, Shillings under Shillings, 
Pence under Pence, Farthings under Farthings, 6cc. 

-2. Begin to add, at the lovveft Denomination firft, as in 
Integers, then divide that Sum by as many of die fame De- 
nommation as make one of the next greater, fetting down 
the Remainder under the Row added, and carry the Quotient 
to the next fuperior or greater Denomination, whofe Sum 
you muft alfo find ; proceed in this Manner to the lad (or 
greatefi Denomination), which add as Integers. 

EXAMPLES of MONEY, 

£• 5.. d* £. J. d. 

(2) 14 II 6 (3) 127 II loi 

2j x6 iif 41 17 ^ * 

41 17 7 100 o o 

6^ ^ 4i 52 10 II J 

17 II 11^ 11^ 12 6 

47 ^ 4 34 1^ ULi 

o 10 6 000 

400 o 10 6 

17 17 6J 220 



c 


s. 


d. 


4 


*7. 


tii 


2 


6 


4 


X 


19 10} 


1 


XI 


0* 


»7 


9 


I 


4 





6 





"i 


6 


12 


6 


2 


3 


lit 


r 



(4) Add 270/. i6s, S\d. Sol. loid, 6oh ioj. |</. 96/. 
6s. lod, Jj6h6s. 6id* 2L zs. 16 L 17/. 6^d, and 100/. 
into one Sum. 

(5) Add. 260/. ijs, 6jL los, lof//. 170/. 10s. ^d, 100/, 
JOS, Sid,, j^,iSs,S\d, igj. !</. 37/. Hi. 11^2?. 600/. 
loi. and 226/. S\d, into one Sum. 

{S) Add 276/. 1 7 J. 16/. loj^, 269/. iij. iif//. 107/. 
igi. loLSd, jd^, lid, 367/. 171. ^^^. i2s.^j,d, 20L 
lOi. 6d, and looo/. into one Sum. 

D2 Of 



3.B 






Addition. 


1 




Df WEIGHTS and MEASURE. 




oz.dwts.grs. 


lb.oz,dwts.grs. 


1 39^^- 


(0 


27 


11 20 


(2) 27 10 17 11 


(3)11 2 I 17 




*^ 


14 21 


XI XI 19 6 


7 4 2 14 




46 


17 II 


4 ^ 14 '7 


4 X I 19 




aj 


14 6 


27 10 17 23 


2 5 2 II 




4 


9 17 


17 7 11 17 


10 I 2 j6 




»7 


19 22 


6 4 x6 


14 7 I 13 




^ 


17 ig 


17 II 18 15 


II 4 8 II 











¥ 


.? I 


Bgrs. 


Tons. C. AT. iA. ' 


(4) 


H 


n 4 


^ " (S) H 17 3 «4 




%i 


2 I 


* ^l 


417 II I 21 




4 


^0 ^. 


2 i^ 


H ^ 3 ^7 




V 


4 7 


» 4 


^19 ?4 » 14 




5 


11 


a II 


3$ 17 2 a^ 




»7 


10 I 


I 14 


II 14 I 14 




H 


6 4 


a ts 


Q II 2 19 




„ 










/^. 


oz. drs. 


yds. qrs. no. 


Eng.EUs.qrs.na. 


W 


H 


II 14 


(7) H 2 3 


(8) 12 4 a 




17 


14 II 


^70 X 


27 




5 


12 


87 8 ^ 


42 a 3 




£1 


4 i^ 


4 I I 


17^ 3 2 




8^ 


^3 tt 


no 


94 » 3 




H 


7 10 


17 3 2 


62 2 X 




6 


11 6 


»3 2 3 


142 X 2 




4_ 


4 12 


106 I 2 


41 3 3 








npls.qr. 


r.«j. 


lea,m.fur.p. 


^ ^ yds.f.mj>.c. 


(9) 


'7 


2 I 


(lo) 12 I 7 14 


(11) 141 2 II 2 




^0 


I 2 


27 I 4 27 


^7141 




146 


2 I 


X41 2 e 8^ 

84 7 39 


^X4 2 iQ a 
76 II 




64 


' 3 




72 


2 X 


100 I 4 II 


«i7 2 42 




87 


I 2 


3<^ 2 5 la 


96 I H I 




100 < 


D 


4 24 


X4Q 2 00 
60 10 I 




43 


Li 


120 2 5 6 


,„, 







Addition, ^9 



A. r. p. 


tms.pMs.ga.qts. 


pttnchgd.qt.pt. 


(12)210 2 27 . 


(13) 12 1 I 14 2 r 


(14) I4?4 2 I 


74 3 14 


14 I I 27 3 . 


7 32 3 I 


142 I 37 


10 X 61 X 


24 5» 2 X 


47 2 »4 


6 X X 42 2 


14 14 I I 


149 27 


2 26 3 


49 3^ 3 « 


34 3 3^ 


13 I .1 4 a 


' ^I'J ' I 


^8 t 11 


6 36 3 


8 62 3 X 






tier, gal pu. 


flncA. gaL ptf. 


• AMds.gaLqts. 


(15) 12. 34 7 


(16) xo 7 4 


(17) H ^2 ^ 


4* 4» 4 


H 9 7 


^ 4» 3 


3 26 a 


27 4 2 


^7 a/ x 


14 5 


46a 


8 34 2 


27 89 6 


"53 


47 40 3 


»9 *4 4 


3 3 5 


4 27 x 


a» 34 3 


17 2 6 


x8 ax 






B.Bcts.gal.pts. 


A.bar.kiLJlr.ga.pU 


]S.Jir,gd,qi5.p\H. 


(18) 24 5i7 


(15) 14 I I 4 7 


(20) 14 8 2 X 


•t -It 


27 X 7 4 


97x0 


19 X X 6 5 


'?[ 4 3 » 


14 12 


^0x53 


6 5 2% 


9 47 4^ 


31 * 3 i 


27 5 I 


34 3^5 ,. 


^ X X 6 


8231 


' 17 11 a 


xo i I 4 3 

6 1 o'6 a 


41 X X 


. 1^9.7 . 


^3 'f » 




, . . . : 


jrs.htt.p,gaL 


chaM.p. 


Id,w.qrs,btt.p. 


(21) 14 7 a c 


(22) X2 27 2 


(23) II 1,4 7 3 


.27 4 3 ' 
142 61 r 


21 a 


X4 I 2 4 X 


^ ^ 3^ 3 


7 I 3 4 « 


194 2 


; 4^ 27 I 


to a a 6 ^ 


463 X 


36 19 2. 


^1142 


127 4 I 


;. ., 7 24 3: • 


17 X 2 5 


41-1 al I 


12 12 2 


81403^ 









3° 








Addition, 










mt. 


». 


<{. 


h. 






i-. 


». 


in. ^c. 


Xh) " 


2 


4 


31 




(25) 


14 


21 


14 42 


24 


3 


6 


14 






5 


>7 


27 5^ 


13 


I 





23 






170 


10 


14 27 
5« »9 


s» 


3 


S 









64 


«7 


•t 


I 
3 


I 

6 


I» 

«7 






3IO 
42 


23 

4 


46 
6 8 


8 


3 


I 


20 






4_ 


»9 


S9 4-3 













AP FH CATI O N» 
I. T T O W many Days are thftfc from Jupe i, to Jaa. 

Jt X ay, following? 
jz. j^uppofe a Man to be horn in the Year of oux L(Mrd 1772, 
in what Year wiU ha be 60 Years of Age ? 

3. A Oestleman left hi^ eideft Daughter one Tkoufand 

Founds more than |he youngeft, wkofe Fortune was 
eleven Thoiifan<t el^en Hundrdl a^d eleven ; what 
wft» the eldeft Dafu^ter's Fortune, and what did the 
Fathicr leave them ? 

4. In tl»e Biflcitile, or Leap Year, how many Days in each 

Month, »hd what is their Sum? 

^. A. owes fuch a Sum of Money, that if he paid feventeea 
Founds feventeen SHllhigs and Sixpence, the Rdnain- 
dcr to pay will be eighty-two Founds two ShiUmgs and 
Sixpence ; required the Sum owed? 

6. A Privateer took a Prize, the private Men's Share came 
to 474/. lyi. ii-jy. and the Officers received as much^ 
befidcs 4^2!' uJ^t^o^^^ *o ^^ private Men ; how much ' 
did the Officers receive? 

y , A Nobleman, going out of TcHvn, is infonned by his 
Steward tjbat his Com Cjhandi^*^ Bill, com^ to 1231. 
f^x. His Brewe]:*s to 41Z. 10^ His Butcher's 212I. 
€4> TTo his Lordj^m's Baker is owiipg 2^. To his 
Tkllow-Chandlcr 13/. 8s. To his Tayloi 137Z. gs. gd. 
To his Draper 74Z i^s. 6d. His Co?chrMaker*s De- 
mjind,wa9 2i4/. i6fi*6d* His Wine^Merchaot's 681, 
x^i. His Confe^ioner*s 16/. 2s. His l^eat 9^ Guineas^ 
wad his Servants Wai^ fbx Half a Yeax^ came to 46/. 
u. What Mon^ nmft he fend to hift Bei^ar for, in 

Cafe 



. Addition. gl 

Cafe he wcmUotrr^ wiAfaim so^ to defray Us &^ 
pence on Aeltead? 

a. A Cem-faaprbq^s Seventy Quaness of Oata» fiir 46/. 
7i, GdU tSiiitf-eigkt Quarters of Bean% fi>r looi. twelve 
Quaurten of Be&, whidi ooll 16L i&t. etghtr-eight 
Quarters of Barley* &r 73^1 &/. fifteen do. of Wheat, 
ibr sS^»gs. lo^F. aad fix Quarters of R]«» fixr^^l 41. 6/. 
The Watsr caxnge of aE cones to i^ aj. jiUliis rid- 
ing Charges to iL igs. and H he ckars eigkeen Guineas 
by the Bargain^ u^t do his Mia otf Paorceis aoDoioiint to? 

9. A CoUedor of Caih has faeea out widi Biiis, and gives 
an Account that A. paid kkn 13/I and i&lf a Crown ; 
B. 2/. igji. C.14S. and a: Groat. D.. iL g^. dfc/. £. 
I k/. 6^i/. F. XM and a Teller. G. lai. 6^ H. a 
Poundt aadHiif a Guinea* I. a Moidbte, and i^i. 
K. two broad Pieces of 235. eacby ^ Jacdbus of 25^. 
and a Shiliing. L^nkie Pounds send a Mark. M. 1 2/. 
125. N. a Bank thtxi oE 1^. and O. three Crown 
Pieces ai\d an ^^ : wh^ Cailk h^^ hf ht Charge ? 

ID. A. of Axnfterd^tn k Debtor to B« ot Bsiftol for Morceiy 
Wares, as per Fa^or, ^iW zs* 6d. fgr forty Cwt. of 
Chefliire Cheefe^ 52/. i8ju for EngUfii Brosbd-eloath, 
fifteen Pieces, 317/. 121^ 10/. fcr 19 Fodder of Lead, 
3 20/. for 1 2 Tons of Bar-iron, . 1 73/. 3*/^ for eight Tons 
of.Copper^ ijiqL los^id^foi his AceiH^^ance of a Bill 
drawn, 8S/. 145. for another jpaid for lionour^ 5pl. ten 
Dozen of Morocco Skins^ zqL ifsJdji. faiiCoinvoySf 
Infiirance, and Port Charges* 4giL'Wa«ehoufc Roomy 
Poftage, Sledage, Boatage, and inctdental Cha2<<|es, 5^ 
SS' The Factorage of aS csao^ to i isM Qu Vox what 
Sum 9iufl B. dra,w to dear theAAcouj;»t? 
II. In a Gentleinian's Servfce of Plate tb&K are fourteen 
Difhes, weighing 19307. 6dvvts^ Platest thirty-fix, 
weighing 421 oz. n dwtsi .four XiNozen of Spoons^ 
weighing 104 ounce?* S.dwts, ^ Saks chafedr weigh- 
ing 32 oz. Knives and Forks, weighing 83 02. ^ dwts. 
four Prefenters weighmg ii3oz.4,dwts«. ia Afugs^ 
Tiunblerg,. BeaJ^rs, and other odd Pieces,, wt. 2^ oz. 
t5dwts. A l^iver Tea-Kettle djjudi ^Pf* weig[hj|ig 126 
- oz. 9 dwts. and the Refi: of thafr Eci'uipage gg o& 2 dwts 
. ;WhaiQuantityofPlatehadthcBuder under his Care? 

IS. AMer- 



32 Addition. 

I a. A Merchant hays four Bags of Canterbury Hops, No. i. 
of which weighed a cwt. a qr. lo lb* No. a. a cwt. i qr. 
i6 lb. No. 9. a cwt. aAlb. No. 4. x qr. 16 &. betides 
a couple of Pockets of oitto, that weighed 58I lb* each* 
How many Hundred Weight has he to pay Carriage 
for, on bringing them to Town ? 

13. A Gentleman at A. defired to know how hr it was to £» 

and had the following Anfwer, viz. from hence to B. is 
39 m. 6 fur. thence to C. is 46 m. 24 p. then to D^ 
€0 m. 4 fur. 39 p. and thence to £. 37 m. 6 fur. What 
is the Diflance from A. to £• ? 

14. A Father was 28 Years old, (reckoning 13 Months to a 

Year, and 28 Days to i Month) when his eldeft Child 
was bom, betwixt the ddeft and fecondwere 2 Years,. 
10 Months, and x 6 Days; betwixt the fecond and third 
were i Year, 1 1 Monms; betwixt the third and fourth 
were. 3 Years, 7 Months, 12 Days, when the fourth is 
i& Years, 9 Months, 27 Days. How old is the Father? 
QU E S TI O N S /or Exercifi at leifure Hours. 

15. How much is A. (bom 16 Years ago) older than B. who 

will come into the World 14 Years hence? 
x6. A Perfon was 17 Years of Age 29 Years Cnce, and he 

will be drowned 03 Years hence : Pray in what Year of 

his Age will this happen ? 
17. A Perfon faid he had 20 Children, and that it happened 

there was a Year and a Half between each of their Ages,. 

his eldeft was born when he was 24 Years old, and the 

Age of the youngefl is now twenty-one ; what was the 

Father's Age? 
r8. A Sheep-fold was robbed three Nights fucceffively, the 

firfi Night half the Sheep were flolen and half a Sheep 

more ; the fecond Night half the Remainder were lofl,. 

and half a Sheep more ; the laft Night they took half 

what were left, and half a Sheep more r by which Time 

they were reduced to twenty r now many were thereat 

firfl? 
19. Find how many Years it was fi'om the Creation of Adam, 

to the univerfal Deluge in the. Days of Noah, called 

Noah'is Flood-; by the ^th Chapter, and 6th Yerfe of 

the 7tli Chapter of Gcnefis.. 

: SUBTRACT 



SU«TRA<5TION, 

BXAMPJ#5S of IHTEGEES* 

(i) From47l»Qp4 take 12070^. (2) Prom 976000 take 
106019. (3) From 40106 take 27109. 

8. COMPOUND SUBTRACTION 

Tcaclieth to find the Difference bet^veen anf two Sums of 
divers Denoi»i»»ti€«ij^ as Money , Weights, Mqi^i^^j fcc. 

RULE. 

Siifair^ as in Integers, only wben t}ie uoder Number of 
9my Oenominatlpn is greater than ihat which ftands over it; 
bM^now ft) many of that Denominaticm a^ make one of the 
next Superior, from «ii|tch take ibe ^derNumlber, a^d to 
Ibe Remainder add the upper Nuiober« v^ch fum fet down, 
remQmbering to carry or add one I9 the n^ higher Denomi- 
natiop, bc&>xe jff\x fubtradL 



EXAMPLES of MONEY. 

;) From 142 17 11^ (2) 210 10 lOy 

Take 121 4 6% 17^ u ixj 



Remains 

A s. 

(3) Borro^fcd 264 

Paid 170 xa 


d. 



Rem.impaid 

(5) I>nt 47 6 
Received 36 16 


"T 
0* 


Rem.tinpaid 













(f) 


153 
.7^ 


s. 



o| 










(6) 


I. 
goo 
1,6 


10 
«7 


d. 

II 




^ 


■ 





Borrowed 



34 Suhtr^Bion. 


£• s, d. 


£. 5. d. 


Borrowea 47S 


Lent 1476 14 6 


(7) i « 41 17 ^ 


W & g- 147 14 " 

*2 1 376 19 6 


*« S 127 10 II 
tsg 89 18 4 


wg5 600 17 10 


:§ >. 94 17 10 

S'S 16 IJ 6 


8 ^ ^7« 'i ^ 
fg-o 47 18 


Paid in aU 


Received in all 


Rem. imp* 


Rem. unp. 


Borrowed 214 16 4J 
176 II I if 


Paid 142 14 e 


i-jS 17 iii 


» ^47 '6 ♦! 
S> ^4 la o| 

1 317 16 loi 
(9) *5 176 15 4 


% 67 19 6 


B» 476" 


g« 147 10 10 


(10) *3 67 18 8 


H 500 


H 100 


1 147 17 6 . 


I 42/18 III- 


." 374 13 " 


P 176 6 4 


7 19 6 


42 17 e 




17 10 


Bor. in all 




Paid 


Paid in all 


Rem. unp. . 




Of WEIGHTS 


and MEASURES. 


lb. oz.dwts,grs. 


ozJwts.grs. Jb 3 39^^. 


Bought 14 10 12 17 


16 10 21 17 11 4 II 


Sold II II 14 21 


12 17 14 ' 14 10 6 2 17 


Rem. unf. 




^ (4) 


(5) ,W 


Tons, C. grs, lb. 


M. oz. 4/a't5. ^J5. qrs. na. 


From 14 II 2 17 


140 10 14 141 2 3 


Take 12 11 2 24 


1^7 »4 15 -74 3 a 


RemaiBs 





(7) 
£ng,eUs. qr^wi. 

From 1 20 4 2 
Take 117 4 3 

Kezn. 



Svhtra&icn. 
(8) , 

128 o o 
^9 a 3 



35 

(9) 
Lea. m. fir. fa. 
120 I 4 24 
80 2 7 37 



(10) (II) (12) 

W5. /. «. b.c. A. r. ^. 7<W5. p. khd. gal, f. 

From 148 2 10 2 246 00 12 r X 41 7 

Take 97 2 11 2 178 2 24 11 i o 61 S 

Rem* 



(13) 
Pimch.gaU^s.pls, 

Bought 14 64 2 I 
Sold 10 72 3 I 

Rem. unf. 

A.hhd.gaLqts, 
From 24 41 2 
Take xj 47 3 

Rem. 

(»9) 
AM. Jar. g(d.<fi5. ptSm 

From j^l 2 ^ 2 I 
Take 14 3 .7 2 i 

Rem* 



(H) (15) 

TiCT". ^fll. pts. Anch.gal.pts. 

16 40 4 24 4 4 

12 41 7 17 7 7 



(17) 

B.hhd.gal.pts. 

12 46 4 
10 51 7 



(20) 

S^. to. ^. 

12 4 2 

^ 7 B 



{18) 

B.Jr.gaLpts. 



H 
10 


J 


1 




aa. 


(ai) 
to. 


P. 


21 

'4 


24 
34 



2 



La, 



From 
Take 

Rem* 



(33) 

tfm q. h. p» 

12 I 44 a 
80473 



(^3) 

Mo.W.d. km 

14 2 4 21 
II 2 6 22 



(24) 

D« A. m.fec. 
264 14 24 41 
107 21 41 56 

APPLI- 



1^6 iStftir^nAww. 

APPLICATION- 

1 • Suppofe a Perfon was bom in the Year of our Lord fcvca- 
tMnHufidfedandfhirtf^filie, how oM is he iliU pre- 
fcntYe^^being X7&|.? 

S^ Tliere! ar^ two Nuiabeit, thtf greater is i«2, aad the 
Icfifcl T2, what is their DifTueiice and* Sum? 

5. A. and-Bt having eaeh* a- Sim of Moim)k, A,*s-Suiii, 

whidi id the greateft, is 74/. i/i. and the DtfiFerenceof 
their QaxBs is.49/. i^i. 6^ I denrand B*s Sum? 

4^ Suppofe I borrow loo/. a&d pa)^ in Part 41/. 171. 6^« 
now much remains to payf 

S» Suppofe a Gentlema)i has an Eftate ofSgot per Anniiin, 
and he pays Land-Tax 140/. alfo for Repairs 94/. Jfs;, 
6d. what is his neat CIFate per Annum f 

6, A Perfon dying left 13 ml. loi. 6^. bm^een his Son and 

Dfti^er ; Ae tktu!^6r was 16 hsH^ eleven Thoufand» 
cleiren Hundred* and* eleven Pounds, ^at was theSen^if 
Fortune ? 
7-. Ar Hoffe in har Pu f ni t utc is worU^ m/»- m^ out of it 12/. 
i^tw-hovr m uch do e s the Price of the FuxnxtUi^ e&teed 
thatof theHorfe? 

8. A Trader failing wad iixdebted to A. 71/. i2f^. 6d. To 

B.>34l. Qi. 9i/. ToC.ttl.Ss.Sd. To 0:44/. ToE. 
€6Ljs, 6d. Td F. iil. %s, gd. To G. 19/. i^. And 
to H; a Fine ofs© MarkAi At the Tim6 of thi* DtfaA 
tef he had by him ifa Cafh 3/.- 13/. €d, hi Commoditie* 
hrhad 23/. loj; mHotrfhold Furniture 13* 8*k €d. in 
Plate 7/. i8i. 5i^i iti a Tenement 56/; 15J. in recover- 
aeble Book Jhbk^ 87/. 131. 10^ Suppofing thefe 
Thia^ iaith^ly. furrendered to his Creditors, whai 
will they then lofe by: him ? 

9. A. maide a Boxid fot 114/. loj.. the Iniereff cafne to 19/. 

He then paid off ^ Guineasj, and gave a frefh Bond 
for what was behind. By the Time there was 13/. 4*. 8</. 
due on the fecond for tntereft, he paici o*f 37/. 141. 2d. 
moie ; took up th« oM Bondt and Hgned a ncv^ one AiU 
fopthe;fefiduc; Ae Principal again • run on till there 
was 9^ IS/, gd. note duei and thei»he determined ter 
take it up; pray whu Mon e y had his^rcdkor to-recelve ? 
t^.- AChttifgy Ilorfe,.and Haxaefs, were altogetbcpr vOxx^ 
atL^il- die Horfe in Hamefs was worth 38/. i6s. 6d. 

the 



wt. 


qw. 


lb. lb. 
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7TM32' 
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17 3a 




a 


10 30 




o 


13 a/ 




o 


"^ 34 



SubtraSiom 3^ 

the CKaife and Hamefs were eftimaled at 13. Guineas ; 
their fevcral Valuations are required? . 

^T. Received in Lieu of two Gold Repeaters, fent to Jamai- 
ca in 1782, the five Chefts of Indigo following; and 
oa a like Adventure in 1784, the fubiequcnt five Cheftf. 
The Quellion is, how much Indigo I had lef$ the it^ 
, cond Time than the firft? 

Avno 178a. cwt. qr. lb. lb. A. 1784* 

<fo. I. a" 1 16 Tare 43 

2. 2 2 II 47 

3« 2 o 12 41 

4. 2 o 19 42 

5. 3 3^7 49 

iZm A, B, andC, open an Account with a Banker, Jaii« 11, 
1784, and put into his Haii^^ viz. A. 17 Guinea^, B. 
K 34/. III. ^d. C. 28/. 181. io</. On the aift* A. -with- 
drew g/. iQ/. and C. advanced 1 2/. and a Crown. The 
24th, B. called for 6/.. ioj. The 30th, C. wanted ig/, 
8i« 41!^. On the 1 2th<>f Jeb. B. depofited with him eteven 
Carolus's^e^ch»2g/.aivd 3 Moidores. On the igth, A. 
fent for^/, aa^atr^obie more; but on the 24th return- 
ed him 42/. On the 2d of March, C. paid m t^yentjr 
Guineas, and B. drew for fix. The 14th B. fent in: 17/. 
8j. Zd. and the 17th A. had back 12/. 2/. 6/. On the 
igdi they fent fpr live Guineas a Man, and on the %^ 
. they returned that Sum, and ten Marks a piece moreV 
How much did their faid Banker owe them jointly and 
feparately at Lady-Day ? 

I j.. A Ma-chant taking an Inventory of his Capital, finds ij^ 
• hia Vaults 28 Puncheons of Brandy, which coft him 874^. 
iof.6d^ Bourdeaux Claret, 40 Tuns, which Aood hint 
in 754/. 4*. 2 2 Lafts 4 Bufhels of Corn, in his Grapary, 
i^orth^y^/. 171. 3//. with 2 Lafls of Canary ^ed worth 
113/. In his Warchoufe were ten Cafk^'^i Indigo, 
worth 632/. laj.' A Parcel, of Saffron, )vQXtK 253/. 
SS* W. P. of Stafford owed him 384/. tojt. la the 
. Hands of F. G. at Lynn, he|iad Wines to £he Amount 
of 101 1/.' IOJ. Pepper in-jte,^eping of S. Q* oj the 
Cuftom-houfc, Value i2^Mrf||j, 8^. .befides which R. 
O. owes him on Bond goqlt^ji^i T. M. oti Note aSod, 
I4r, . He has in India Boncis £o the Value j^^jg/. an^ 



3^ SubtraSion. 

the bittreftofthofe Securities made 25/. 14/. 6^. He-faanl 
Bank-Stock to the Value 2134/. 4/. 6J., There Jay in 
his Banker's Hands 1892/. ijs, 6d, He was at this Unuf 
indebted to D. E. 713/. 13J. To M. F. 352/. loi. 8d, to 
L.P. die Foot of his Account, 172 Guineas. To J. B. 
on Balance 57/. 121. lOi/. To an Infurance tgo/. The 
prefent Sute of this Perfoa*s Fortune is required? 

14. A Merchant at his out-fetting in Trade owed 2S0L He 
had in CaQi» Commodities, the Stocks, and good Debts, 
I i^Q^* lOJ. He cleared the firfl Year by Commerce3g3/. 
13/. ^d* Wl^t was his neat Balance at the Year's End ? 

I J. Received from my Fador at Alicant, osi Account of Sales 
of Tm, to the Value of igjL 12/. Sterling ; of Bees^Wax 
to 71/. 71. 6J> of Stockings to 47^. gj, 6^. of Tobacco, the 
net Proceeds whereof were 943/. 15 j. loJ, of Cotton 1 23/I 
31. ^J. and of Wheat to die Amount of 1 16/. 55. Bd* Me 
at the fame Time adyifcs, that he has, 'per Order, Clip- 
ped, for my Account and Riik, Alicant Wines to the Va- 
^ lue of 226/. i5j. 6i/. Figs, 150/. i u. 3^/. Fruit, 90 
Chefts cofi 104/. 6i. Olives, jgSLios. Oil, 193/. ijs. 



Raifins, 143/. jJ. and Spahifih Wool to the Value of 
75/. 13J. Bd. The Commiifion of the whole Coiifign- 
mentcame to'71/. 18/. uJ, The Queftion is, which 
of us is to draw for the Difierence, and how much ? 

iC. Jacob by Contracft was to ferveLaban for his two Daugh- 
ters 14 Yeats ; and when he had accomplifhed 1 1 Years, 
II Months, II Weeks, 11 Days, 1 1 Hours, and 1 1 
Minutes : Pray how long had he to fervc? 

17. W. ^. Y. and Z. fend their Money to thi Bank« and 
draw upon it in the following Manner, viz. June 4, 
1784, Z, fent in 70/. 8s, Y. had 11^/. 141. tod. re- 
tnaining on Balance, and the 14th fent in 12b/. more. 
W. paid in 47/. i8i. 2V. in Cafh, and delivered a Bank 
Note for 20^/. X. paid in a Bill of Exchange, on a good 
Man, for 33/. i4i. 9^. and in Cafh made it up loo/. 
y. on the 16th drew for 43/. 125. 6d. and the 20th Z. 
for eleven Guineas. W. on the 24th added 14/. i2j« 
xd, and X. withdrew 47/. loj. Sd, Y. on the 28t3i paid 
in 18/. 51. and two Days after drew for 88/. 131. 4^. 
W. fent for 63 Guineas on the 30th, and in five Days 
after for ij/. loi. Qd* more« Z. on the 7^1 of July, de- 
manded 



SubtraAion4 ^g 

manded 12/* 81.3^ and X. 7/. ai* iJ. Z. «fi the ijdi^ 
remitted them 3 1 /. ' 1 2 j. 4^/; ana per Afligament, they 

« . receiv«dior iumat tiie fame Tin^e 4^^)^^'^^^ Sum. Y. 
requixed 8 1/. xox. &k. on the i 2^9 ana W. ^ Guineas. 
X*^vat I>ays dtter tjbatfeot in4^. aqd W* 5a/. On the 
19th X. fent for 38/.* i8i. lo^f. and &e 24th {xdd in 19 
> • Guioeas^ TbeQaeftIoais^bowftQQ4theleGeotleme]i*s 
Caih fevexallx, and nrfiat Monq^ caq ti^ey jointly raife? 

., - (QUESTIONS for Excrcife at Wfure Boure, 

.i8« HaviogaPieoeof Groundiar FeetinFrontt Id^offtci 
A.57Feet»tobui]donat z&ul;and toB atfiift ^jf 
Feet« whtcb he afienvardsy fa^ CoQfent, e^toided to 4a 
Feet: WhalC^oond was le&me in ibi Centre? 

^9. If I am 4;! Years older tkan, you uov« what vM be tii6 
Di&rence of our Ages 14 xt9X9 afidr mjr Deceafe, ua 
cafe you ihoxild then furvtve? 

.^o. Of the noble Family of CocoaiDy &e. Qran^re^s A%t was 
' ^ 134 Years, and he was 93 Years older than the &on, at 
the Time when theSonajo^ Father's Age$ to^^^r made 
z r a Years ; diftinsuiih their Ages. 

«2z. B. was 14 Years old when C« was Zj ; how old &all C^ 
4x: wbso B* comes to be ^j? 

^t. What is Ae Diffcrcno^ between the Ages of A. bom in 
the Year z^9^» ajod Bi. that will be bom i^ Yeazs h^nce^ 
the Queftipobeing pt|t in the Year 1779? 

^. Whea tbe Air poEdles with its full wca^t, in very £3ur 
Weaker, it iiuy be demooflmedf that these prefles upon 

and in foul W^^(t^er« when the Air is znofi light, but 
9o6^;{4 Pounds. Wlia^Diiierexice of Weight lies ^fuch 
a Body, an the two gi:eateft Alterations cftbib Weather? 

^af* Hipparchtts jaod Archisoffde^ of SyracufCf about 200 
Years bc&ac Chrift^ Pofi^ivs 50 Yeaxs befenre the 
&i4 grand Period^ and Ptoletny 14a Yeaxi after it, aK 
advanced the Science of Agronomy i How loiig did each 
of thefe Peribns flouriJOh before the Year of ChriH, 1 784 ? 

25* In the City of Pekin iu Ching is ^a. BeU,, wei^in^, it is 
iasd, i%oQOoii* ft NanHof in the faxne C^ya^tij^ m ano^ 
tber weighing ^ooooi^. The &rfi: exceeds the great Bell at 

, , EsiwAf • m Uspcr Saicoay, by !j^Sqo16^ Bow much 

* - B a ' "^ ' tbttt 



|o SublraSion. 

f^mn is the Oernum Beil inferlpr in Weight to'Se Se- 
cond? 
mS. Yout Grandfather, if living, is 119 Yean ofAge, your 
Father ai5)tually 6^ ; you arc not fo old as your CSiand* 
fire by 83 Ycaiii : What is the Difference in Yeaxs be* 
tween your Father and you ? 

* ay. A Snail in gettmg up a May-pole^ only 20 Feet high, 

was obfcrv^ to climb eight Feet evciy Day ; but'evcry 

Night it came down again four Feet. In what Time by 

this Method did he reach the Top of the Pole? 

jiS. A. is 13 Years younger than B. and 17 Years older than 

- . " C. who in the Year »747 was known to be 24 Years of 

Age : How old was each of thefe Pcrfons'in 1784? 
' 99. A public Edifice was finifhed towards the Clofe of ^ 

* loth of King John, who began his Reign 134 Yeais 
after the Conqueft in 1066 ; and it ftood till within 70- 
Years of the Peace of Utrecht, in '17 13 ; of what I>u> 
ration was it? 

30. A Grant was made by the Crown, Anno 1239, whick 
yufZB forfeited 137 Years before the Revolution in 1688 ; 
hew long did the fame fubiift? ^^ 

31. Mofes was bom Anno Mundi 2433 ; HoimB32 Years 
after him ; Julius Caefar lived 40 Years bcroie our Ssn 
'viour, and Alexander 312 Years bdbre Caefar ; now a^ 
Chrift was incarnate 4000 Years after die Creation, the 
Sum of the Intervals between Homer and the thcee 
great Perfonages laft mentioned is required? 

32. The Scmi-diamcter of the Earth's Oibit, or annua! Path 

round the Suh, in the Centre of the Syftcra, is about 
8 1,000,000 of Miles, that of Venus 59,000,000 ; when 
they arc both on the fame Side the Sun, they are in Peri- 
j?aEO ; when on different Sidei, in Apogaeo : What is the 
Difference of their Diftances inbothth^eCircumftancesf 

33. B. was bom 14 Years after C. who came into the World 

19 Years before A. who was 23 Years of Age" eight 
Yeiirs ago : What then is the Age of D. who is within 
22 Yeats of being as old as thofc three together? 

34. Arphaxad wasbom to Shem two Years after the Deluge Ji 

and 500 before his Father's Death ; but at 35 Years o^ 
Ageie had Sdal!!^ who at 30 was Father to Ebtr; who^^. 



\ 



■ft $4 iiad Pttef» tuhd he lived 4J& Tcat^ tftl« lhat< 
T^e QueiUon is, whether Shetn or ISberdled the firft? 

^ hfog^ LiTer^ uliat^ Intervtf to!^ he wand<ig to- 
complete thcTcrnrof rooo Years after the Flood*? 

J5. K. k 10 Years okkr Aate L* who was 27 Year* ©I AjS' 
ki die at»ul^ Sea Year, 1720 : How <^ is M. ift' 1740^9- 
wh&r in' tiie Year 1738,^ was wr^n 24 Yei^ of t>eing: 
1^ tW a»bo&. of thenr together ? 

3^. A. \M» Ai^o C^ttifti 3tS^ lived ^ Y<»1^ Mbre' B.^ 
who lived i<>4 Y^lrs after G. who waff Sutcefl^ to D. 
84 Ye^^ E. was alfo 112 Years after D^ but Precfe- 
ccflbr t» F, bjr 47 Years : In what Year, of Q\gn&. did 
dtch o€ thefe Gentlemen ffeuTiCb? 

37. San* was bom 28 Years befefc Tobfr^ who died at i'2V 
and^Tisd i g Years after him; Rachel came to light 
when Sam was iSr and <fied= r» Years^eforehim* Jo- 
fiiua, when. Rachel was 7 Yeats, beinftiinStfclf theft r^ 
went ^>ni9d, wbete he cohtinned $ Yeirs, and return* 
va^f forvived Rathcl fonr Years : How dW was each 
of thefe, and what is the Sam' of their Agcjj? 

ij9. B. bom Anno 1 toS; Kved 48 Years-before'C. who wi* 

• t r^ Years 9ehiorco D. and X* was rr4; Years before Y^ 
wha^vss 74 Yearsafter 2, bom Anno t^ifv Iirwhat 
Yea£t of Chiriff wcrt Acfe Men feveralfy born 7 

M. You were bom 34. Yeaw after mer How old fhall I be 
when ymrtftei 17? An^hbw «ldt^ fou Be when I am^ 
7t>Yeat*of'^%ef 

^. the ttotsdile B^ffcotitlesr weretnade in 2 rj Ycirs Time^ 
vir. p. Tftc Im«ntJott»df tfieCompadsr. - 2; Gun-pQW- 
dfer. 3. Whtitigt; 4. The- Bifcovciy of America- 
5. f rath, ki ^ RefbrmaeioiK iThe teft was brought 

' ifbonr Attfto T4;*7, Ae third yT-Tears before ; the fecohftj 
42Ye8«^sAerdie!irfr, and thfe feorth 1^48 Years after 
thefecondt The Qjicftionls-, in what Ycatof Ghrift 
end' esich- of tnefc' Happen' ifo %C' fcnxAcn 

ft. Thfteahd tiwPtfYcatt befc*e' the- RcfteratioA hi t€6ot 
tiw Crown grartwd fifctaefnes to certain Ulfes for2ro 
¥eaii» dieii to eome; ^ The ftopdetorj hi 17^5, pro- 
cwretf ^ WTttflonarfiJtSrttfor jg<iFc»sf- to comrnence 

i . E 3 after. 



4s S^TfiBbm.. 

aftettheEqfirationoftheFaft; lo trial Y<ari9£Ghrift 

will the fecond Term tend P 

42. A. was bcmi when B. was iS Years of Age; hoir old 
fliaU A. be when B. is 41 ? and what will be the Age of 
B. when A. is 72? 

43; The Building of Solonion*s Temple was id the Year of 
|he "Wpi^lii 39^^* Txoy was by Computation built 443 
Y^s before tlie Temple, a^d 260 before London : Nowr 
Carthage was built 1 13 Years before Home, founded 744 
Years biefore Chrift, bom Anno Mu^di 4000 ; is Lon- 
don or Carth^ige die ancienter City, and how much? 

44. If the mean Diflance between the Earth and Sun be 81 
JVf iUion of Mflesy and between the £arth and Moon 240 
Thouiands, hpw &r^e thofe two Luminaries afunder 
ity an Ecltpfe of the Sun, lyhen the Moon is iinealiy be? 
Qii^^eQ the Earth and Sun ? and in another of the Moon, 
when the Earth is in a Line between her and him.? 

4^. From the Creation to the Flood was 1656 Years ; thence 

totheBuilding of Soiomon^sTemple 1336 Years; thence 

.19 Mahoioet, who lived 622 Years after Chrift, .1^30 

Years : In what Year of the World waj^Chrift then bom ? 

46..Seth was bom when Adam W3s 130 Years of Age» and 80a 

Years before our faidGrandfire*s Death: SethattheAgiS^ 

of 105 Years hadEnos : He, at 90, was Fatherto Canaan, 

*^- who at 70 had Mahaleel. This Man at 6s begat Jared, 

who, having lived at 162 Years, was Father to Epoch; 

, this Patriarch at 65 Years of Age had Methufelah ; and 

1^ the Time he was 187 Years of Age, his Son Lamech 

.^/pameinto the World, who at 1^2 YeaiB old was Father tQ 

JKoah; ^d whenNoah was6oo Yearsoid, the Flood fwept 

^^waytbeBuUcofMankind. InwhatYearoftheWorJddid 

ihis happen, and how long after the Death of Adam ? 

47. Mifs Kitty told her Sifter Charlotte, whofe Father had 
before, left them twelve Thou&nd twelve Hundred 
j^«iundsa-piece, that their Grandmother. by Will had 
taifed her Fortune to fifteen Thou&nd Pounds, and 
had made her\own twenty Thou&nd.: Pray what di4 
Uie4>ld Lady ieayebfstween them? . 

48. The>4lwder Plot was difcovered S^ Years after the Re- 

^rmation^in 1517 ; The Murder of King Chajl^ t^ 

* Firft 



Pitft Was conimitted 43 Years after ^*t Dil(X>Tery : 
The Acceffion of the Bruhfwick Family to the Crown 
^as in 1714 ; juft 54 Yean after the Return of iCinjr 
Charles the Second, who had lived in Exile ever £nce 
the Death of hb Father, Charles the Fitft : How long 
was that? 

49. B. bom i6x Years ag6» died^hen C. was 47 Years <)£ 
A|je, who it ieems came into the World 180 Years 
iin(h»y and out-lived B. 43 Years ; Tht Sum of their' 
Agjps is required? 

90, If Sampfon was bom 17 Years after Timothy, and 
Timothy 2 6 Years Ijcfbre Jacob, wjio 28 Years hence will 
be juft fi o. In jyiiarYcar^ofc-fl^^ were they feverally 
boms the Queftion being propofed Anno X784? 

51^ A. born 445 rears biefiMe the X ear 1733, ^^ Anno 
13^2 ; B^bom 3^ YeaJ-s ago, willdie 18 Years hence? 
C born 2^6 Years ago^ died 197 Years fince ; D. bom 
Anno 1578, lived till within 75 Years of the fcid 1733^: 
The length of thefe People's Lives is feverally required?. 

52, A. bom Anno 44r, lived tiB B. was fcven Years of Age, 
which was 23 rears Ifeforc the Reformation in 15 17. 
B. furvivwl tni$ remarkable ^ni juft 49 Years ; C. bom 
9 Years after the Death of A. lived but tiU B. was 3^ 
Years of Age : The Sum of the Ages of thefe three 
Perfons is required ? . 

53^ A. bom Anno 1438, died at 48 Years'of Age: B. diod 
Anno 1502, aged threefcore and fevcnteen ; C. in the 
Year 1577, was *^ Yeats of Age, and furvived that 
Time 54 Years; D. Anno \€x&f had lived juft Half 
his "^ime, and died in 1648 ; £. was 13 Years old at the 
Death of D, afad 14 Years after that i$as Father to F. 
who was 3 1 when }iis Son G. was bom, who at his Grand- 
fire's Death wa$ 7*Yeare of Age ; The Y^rs of Chrift^ 

- n^iei^ thefe Men were bom, and the Years whe^ia 
the fifft ^yt of them died, are feverally requited ? > - 

54. A. bom 17 Years a&er C. ahd 13 before B. j|ied 42 Years 

before KmgC%!orge the Second's Inaugixration in 1727, 

aged 47 Years ;' A. died Apno 1 7 1 2 , and B. exa<5lly S 

* Y^rd before him ; D.bam 2^ Years before C. Hied at 

^1 B.bom IS Yean after B'sDieath|. died »2 Yea>s 

. . . .i - . .tfta 
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tfterAe Year 1733^; todF.homhAkkihtf4iimy oi 
the interval, bohveea die Birth of A« and D*St is i^ot to 
reachdiellmeof Dea^bv 14 Years: WjetiBtheSuni 

• 4>£aUtketr^e»» and idttdi of diem lived longell? 

MULTIPLICATION. 
EXAMPLES of INTEGERS. 
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10546 
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46785:2 
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74a 

a9^7^ 



14276084 ' 

20749,^09 ( 

1 204674 / 

4074746- 

( 9} f 3H27o« 
(to)^ 27680709 

(llj-^'j 2142760 

(14) t 1^709 J 

CONTRACTIONS. 

. :| .When the MuldolierjcoqBib of the &me Figures in ail the 
Places^ {U e.) .all 9 s or a^ Tts, Sec. then for each Figure in 
the MulUpUer^ aniaex a C]^Hier tt> the MultipUcand, and if 
t)be repeadng Figureis 9«^ the Renuooder wiUbctheProduiSlr 
fequkipd f but if an» other Fkurer xnuldpljr k into the nintk 
PartoflheRemamoer; cm:, lor the Figure 3^ uke the third 
Part of the Remainder ; aiid for 6r nmldply the third Part 
by Xf. which wU give the recjuired Number. 

E :2( A M P L £ &, 

(>) f476*T> r 9999 

W^ 1 374^4 [ |»"i> 

(a)t<| 4f74>bTi "« 

(4)Si«r^r?] 7777 

G)^ 74760 1 I 333^ 

<&) W427«3i t ^55 
, A, Jb laaa^ Cafe^ tbr wo« paaj^be perfeciaed willkmore 
Eafe^ lltofviie more coacjib tl^ is. ufualiy pradktfiKU 
£ X A M F t R.S. 

J. COMPOUND MUI*TlPLJCATrON 

i Teacbetbto muldp^ (byontt<pnmon> Mn hi pli g r ) 9mf Sum 
•aNiuaber confifting of divers Dcnominadons*- u Whea 
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1. When the given Quantity doth not exceed z2. 

RULE. 
t. Write the Multiplier (or given Quantity) under thefeweft 

Denoipination of the Multiplicand, 

S. Multiply the Nund)er of the ioweft Denonimation hy the 

Multiplier, and divide that Produ<ft by as many of that 

as, make one of the next higher Denomination the (ame 

■ which you ftopped at in Addition, fet down the Re>*> 

maunder underneath its own Place, and add the Qjio«> 

' fient to ttie next fuperior Denomination, as you muK 

tiply, in this Manner proceed with all the other Deno* 

minations to the higheft* 

EXAMPLES of MONEY. 

£. 5. L £, s. i. £, s.A 

(i) Multiply 14 17 II (i) 140 10 oi C3) 17 9 4 

ProduA ^^^^ , ^^^^ 

4. 4 Yards of Cloth, at 17/. 61J. per Yard. 

5. s Hundred of Checfe, at 3/. 6s. 6/j)cr Cwt. 

6. 7 Blls of Holland, at p. io</. per EIL 
7r S Pounds of Tea, at idj. ^. per lb. 
S. 9 Gallons of Wine at 12s. Sd, per Gall* 

9* 10 Anchors of. Brandy,, at 2L 6s, 4/. per Anch. 
to. II Barrels of fmall Beer, at its, 7 J. per Barrel. 
II* I a Firkins of Butter, at i^ 171. S^d, 

2. When the given Quantity exceeds 12, and is fudi a 
Kumber that anv two Figures (in die Multiplication Table) 
being multiplied together will produce it: 

RULE. 

Multif^y the given Price b}r one of thofe Numbers^ and 
die Produd by the other, which will give the Anfwer. . 

EXAMPLES. 
I a. 14 Ounces of Silver, at 6s. j^d. per oz. 
13* xSlb. of Sugar, at to^d, per Kk * 

' • 14. 27Qu^i1esr 
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14. 27 Quanors of Wheat, at a/. 95. €JL per Qiur. 

«5- 30 Yards of German Serge, at 4/. iij^.^^erYard. 

t6. 36 Stone of Wool, at ioj. hd. peril. 

a?. 45 Yasda of T^, al a|A per Yaxd* 

id. 50 Moidores, at a7«. eadu 

a^ i6 Yaidsof SValloon, ata/. 7i^'perYaid. . 

no. 64 Firkins of QuttCTf at i/. ii/. per FickiBu 

ini. j2 Rcama (rf^ Paper, at ij;#. 94^ per Seam* ^ 

^a. So Yards of YorlOiire Camblett, at iii4iL per Yard« 

it3* 64 Gallons of pU, at ^. per Gailoa* 

^4* 9^ Yasd^ of Jodi^n ptnulyt at i/, lol^ per YasxU 

ai^, 99 Yards pf Broad Clot]^, at xdf. 11^1/. per YanL 

a6. 100 Yards of Cambric, at izi. jiq^ per Vard« 

27. X 20 Hundred of the bdl Dutch Pens] at i i. 6(<. per Hun. 

aS. 132 Deals, at u. lo^i eaA. * 

jg. Z44lb. ofT^accp, ait is. 7ii/.|ier lb. . 

3. When the dven QuanHty cannot he prodttced by dte 
Multiplication of two fmail Numbers. 

RULE. 

Find tbt itfanA Mmjber io its leb, by whieh mdtiplx as 
before, then for ;iyfaat is ifondnSt mult^ly the Bnoe bf that 
Number, aiid add to it tbc^laft'Prodiu9t» and te Total w^ 
betheAnfwer.. 

e X A M F L E S, 

30. 17 Cwt. of Malaga Raifins; at x/. 41. lof^. per Cwt. 
gx. i9B>. of fine Hyfon Tea, at i^, «iM per lb. 
;«a. a9 Jarfp of I>i?^p«r> at %h> jfd. per Yarf. 

33. 38 Dozen of Af^*a &« ^fVOB^on Sofe, a^ tL 174. Sd* 

per Dozen. 

34. 47 Yards of flowered Uben; at^i. xoi£r per Yard. 
gS' 53 ©Is of Holland, at xoj, jid, perEU. 

38. 6 J Cwt. of Tobacco, at 5/. 17J. per Owt. 

37. 73^ Dozen of Soap, at 6s. 4fi/. per Dozcxu> 

38. 86 Yards of grae^ Silk Pamaik, at^gj. xi^/. per Yard. 

39. 106 of Vyfe's Tutor's Guide, at gj. 6<// each, 

4* When the dven Qu9Btit)r psa6li» i^fh i$ or h 
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J tipper Line (the Price of one} By 4 for f* .ty ^ 
ar i, bjr 2 fiifl for lo^thea divide thatQaotient 



RULE, 
t/tvlae UI6 

for 4^ and for . , 

hf2f for f ; add diem to the Produd* and the Sum will be 
the Anfwer required. 

EXAMPLES. 
40* 35i Tons of Hay, at 3^. 6d. per Ton. 
4t. 76I Doaenof RedPort, ait li. izi. 10^. per Dozen. ' 

42. i7i Barrels of Ale, zt^^s. 6ld. per Barret. 

43. 8f Butts of Beer, at 4/. 6s. fd. per Butt. 

44. 100-^ Acres of Land, at 26A 171. 6d. per Acre. 

Thb Method of finding the Value of any Quantify of 
Goods under 100, at any Price per yd. lb. &c. isof excellent 
Ufe to fuch as buy or fell by Retail. 

But for great Quantities, there are other Methodis much 
tetter. (See PRicTics.) 

Vet fometimes it may fo happen, that your given Quan- 
tity^ though confiderabiy great, may be wrought by the con- 
tinual Produ<5l of three Numbers, as the following. 

EXAMPLES. 
45. , 112 Bufhels of Oats, at 11. \oid. per Bulhet 

46. 336 Yards of Dowlas, at 2/. ^d, per Yard. 

47. 350 02. of Cloves^ at tiji/lperoz. 
Of WEIGHTS and MEASURES. 

''141b. 10 oz. o dwts. ax grs. 

17 Tons, 17 cwt. o q. 24 lb. 

14 cwt. o qr^ ax lb. o oz. ;[4drs.. 

10^,65.43.19,17 grs. 

127 yds. oqr. 3na. 

40 Ells Eng. 4 qrs. 2 na. 

120 lea. yftir. 24p. 

147 yds. 2 f. I X in. 2 b. c. 

46 W . hhds. 47 gal. 7 pts. 

6Tuns, X. p. ihhd, 46 gal. 3 qts. 

27ter. 41. gal. 2qts. 

4 B. hhd. 47 gal. 6 pts. 

xo A.Jihds. 17 gal. 3,qt9. X ptr 

X23.i>ar. 2 fin 7 gal. 7 pts. , 
(fi) [ i4oAl 2r. a6p. ^ ' 

f4(^ . ^^4Laft, 7qrs. 4bu. ip, ' ^^ 

tgS^ D. 5 h. 48 m. 57 fee. 
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APPLICATION, 

|. What Number taken from the Square of ^4, wil) le»re 
19 Times 45 ? 

^, Suppofe 50 Men to take a Prize, and each Man*ft Share, 
comes to 142]. What is the Value of the Prize? 

3. What is the Diflference, and what die Sum, of fix dozen 
dozen, and half a dozen dozen ? 

4« ^certain Ifland contains ^2 Countiesy fcvery County 4a 
Parifhes, every Parifii 246 Houfes, and every Houle 10 
Perfons. I demand the Number of Parilhcs, Hou&s^ 
and Perfons that are in the whole Ifland ? 

5* What Difference is there between twice eight-and-tweoty, 
and twice twenty-eight : As alfo, between twice five- 
and-fifty, and twice fifty-five ? 

Cr By God*8 Bleffing upon a Merchant*! Induftry, in ten 
Year's Time he found himfelf poflcffed of 13000/. it 
appearied from his Books, that ti^e laft three Years he 
had cleared 873/. a Year; the three preceding, but 
£861. a Year, and before that, but 364/. a Year. The. 
Queftion is, what was the State of his Fortune at every' 
Year*s End that he continued in Trade, and what ha4 
he to "begin with ? 

2« A Robbery being committed on the Highway, there was 
afleffed on a certain Hundred, in the County of S. the 
Sum of 373/. 14*. 8^. of which the four Parifhes paid 
37/. i6s, ^d. the four Hamlets 28/. 35. lod. each, the 4 
Townfliips 19. Guineas each : What was the Deficiency r 

8. At Leicefter arid fcveral other Places, they weigh their 

Coals by a Machine, in the Nature of a Steel-Yard^ 
Waggon and all; three of thefe Draughts togedicr 
amount to 137 cwt 2 qrs. 10 lb. and the Tare or Weight 
of the Waggon was 13 cwt. i qr. How many Coals 
had the Cuftomer to jm^ for ? 

9. APerfon dying left his Widow 1780/. and 1250/r to each 

of his four uhildren, 30 Guineas a-piece to i^ of his 
poor Relations, and 150/. to Charities; he had beau 
^Si ^^^ ^n Tntde» and at a,n Average had cleared 
126/. a Year: What had he to begin with ? 
so. Suppofe a Gentleman's Income is 500/. per Annum, 
and h^ expends daily 19/. t id. What dotk he lay up at 
the Y6ar*s End i 

u 
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II. If a Gentleman expendeth daily iL i2f. 6 J. and at ti^e 

lfear*4 Endlayeth up 294/. laj. 6 J. I demand his 

yearly Income ? 
ta. The Remaindet of a DiviQon Sum is ao,*the Quotient 

423 ; the Divifor is the Sum of both» and 19 more ; • 

what was the Number to be divided ? 

13. Suppofe that for a Quarter's Rent I pay in Money feves 

Guineas and fix Pence, and was allowed for fmali Re- 
pairs i8i. 6 J. for the King's Tax 8/. ^. What did my 
Tenement go at a Year ? 

14. A Perfon dying left his Widow the Ufe of 5000/. To 

a Charity he bequeathed 846/. io«. To each of his 
three Nephews 1230/. To each of his four Niece« 
lojo/. To 20 poor Houfe-kcepers five Guineas each, 
and 200 Guineas to his Executor: What muft he hayc 

. diedpoflcffedof? 
x^. A Gentleman gave his Daughter to her Portion a $cni- 

^^ toire, in which was twelve Drawersi in each of thefc 
are fix Divifions, and in each Divifion there was jooA 
a Moidore, and Half a Guinea ; Wha^ was the young 
Lady*s Fortune ? ' * 

QUESTIONS for ExcrcHe at Leifure Hours. 

16. The Silk Mill at Derby contains 2^86 Wheels, and 
97746 Movements, which wind off or tkrow 7372^ 
Yards of Silk every Time the great Water Wheel, which 
gives Motion to all the refl, goes about, which is three 
Times in a Minute. The Queftion is, how many Yards 
of Silk may be thrown by this Machine in a Day<, 
reckoning ten Hours to a Day's Work? and how many 
in the Compafs of a Year, deducing for Sundays and 
|reat Holidays 63 Days ; provided no part of it ftand$ 
ftill? 

17. Trajan*s Bridge over the Danube is faid to have had 20 

Piers to fupport the Arches, every Pier being 60 Feet 
thick,. and fome of them were 150 Feet above the Bed 
of the River ; they were alfo 170 Feet afiinier : Pray 
what was the Width of the Riv^ in jthat Place ; and 
how much did it exceed the Length of Weflmlnfter 
Bridge, which i^ about 1200 Feet from Shore toljhore, 
and is fuppotted by xi Pien« making the Number of 
Arcbes la? 

F I*. There 
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18. "n«fcdrtt ewo^ihbers, thclds is fSjf their t)yfe-eifc* 
34 : Rf cfuiividlheSkiuare 6f their Prodti^, ditto of their 
Sum, and Difference, and Sum of thofe^quftri^? 

%5. Thcreafe two Ntfiftibrtrs, the higgtr of thfem is 73 Tiniefc 
X09 ; and their Difieretic^ 17 Tiro^ ^8. 1 ddtoand 
their Sum and ^todu^ 

•6. In the {^rtition <of LaiKh in an AfnbHettn JSMementt 
A. had 757 Actfejf aildtted to him ; B. fe^ ^to^^ Acres ; 
C. 16410 ; X>. 12881; fi. 11008; P. 9813; H. i^fSoo ; 
and I. 88 1 8 Acres. Now, hbw many Acrcf^ did the 
S^emeht eoma'm, finde the Allotments made iis tlbov^ 
ivant 4t6 Acrts of tinielBfth of die Whole ? 

tt. How many difi^ent Ways cah foi* common I>ite tome 
up at one Throw ?«— ^Nc^tife. One may come up & Ways. 

As. In a Company S. had 3/. 1 is, '2d* more &an ^. who 
had fix Guiiieas lets than R. who had within 165. 8^. of 
as much as W. who was known to have 100 GumeM 
^vsmting ten Maits of i3i. 41/. each : Pray what Money 
kadthey among them? 

DIVISION. 

EXAMPLES of INTEGERS. 
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CONTRACTIONS. 

When Ac Diti&t eonfifti of tlie ftmc Figure In nil the 
PIa<^j that is» all 9*8 or all fst &c. aim«x as many 

Cyphers 
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Cypbers to Unity or i, as there are g's or 7*3, 8cc. in the 
given Divifor, loi a nevv Divifor ; and if the repeating 
Figure is 9, divide the Dividend 1^ thai Divilbr, and do 
the faiQe with the Quotient, till y^ get Oit f 90} an integral 
Quol4eiil) tiieB add ali the OverpIufiR^ togelKeF> and divide 
that Sum. h^ tbe given Divifor, the Overplus thence anting 
14 tH^t r^uired^ and tli^ Sufn oi all the int^sal Quotientii. 
is tW Qaolient required ; fev^ any other Figure,, divide nine 
Timfis thft JQividend £0,. and. the integral Quotteoi hy the 
r^|^t|i?e Bf^gure ; l^w l^ves the tr^ej Vucg?# Quotiqit ; 
and if the 9tb Part of the fijrft Qv^iplps be s|ddoi to the 
^qnda^ i5pneajtcd;?f thc giy^Qf iguxe, the S^im wiU he the 
true Overplus. 

^677^23 

470904^ 
'09494 

10. COMPOUND DIVISION 

Teachcth to divide (by one common Divifor) either a 
fimple or compound Number, Into itpy propofed Number 
of equal Parts, whqieof each 0^a}l be 9 i;oinpovp|i litumber, 

i.^ Wtca th^ Pivifpr ?loA not cj^cccd 12. 

R U t E. 

1. Place the Divifor and Dividend as Integers* 

2. Wiiting their Quotas m»dcr each re%e^iMe Dividend. 

3. But if there be a Remainder after dividing any of the 

Denominations except the ka^, yo^ muft find boiir 
many of the joext bwer Djenomtnation it is equal to» 
hf aui|ipfytng it by. 9s* many of the siext leis as make 
one of t£a«» whjch add to the oexl (if any) and divido . 
asbeff»»» 
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EXAMPLES of MONEY, 
(i) 2)14 16 lot (3) '7)267 o o 



(3) 8)171 ir 4 (4) 9)317 o 6 is) «06 ^ "f 



6. Bcught 3 cwt. of Chcefc, for which I gave 7/. i ii» $/« 

at what Rate did I give per cwt. ? 

7. If TO Dozen of Candles coft 3/. 17/. id. what cofts one • 

Dozen ? 
b. Suppofc I give my Servant 14 Guineas per Year, what 
docs his Monthly Wages come to ? 

2. When the Divifor exceeds 12, and ts fach a Nunrf^er 
that if any two Figures (in the Multiplication Table) being 
multiplied together will produce \U 

RULE. 
Divide by component Parts, as in SeA. ^. Cafe 4. 

EXAMPLES. 

9. Divide 45/. 12J. 8^. into r6 equal Parts. 

10. Divide 3/. 135. equally amongft 24 Perfons, 

11. What IS Cloth per Yard, when 36 Yards cod 64/. 19/. 
1 a. What is Tobacco per cwt. if 42 Cwt. coft 190/. ^s, 6 J, 

13 . Bought 48 Yards of B road Cloth for 3 7 /. 1 4i. 8</. I de- 
, fire to know at what Rate I gave per Yard ? 

14. Suppofe a Man fpends 78/. 16s. 8d. in 8 Months Time, 
what is that per Week ? 

15. A Prize of 4S^7^ o'* '<^^- 'S to be equally divided 
amongft 55 Perfons : What is each Man*s Share ? 

16. What is Tea per cwt. when 63 cwt. coft 2€^ i2i.? 

17. If 7&' oz* of Silver coft 18 Guineas, what is it pe? oz. ? 

18. Suppofe I have 81 cwt. of Cheefe, which coft me 

12 1 L 12/. 6/. at what Rate did I buy per cwt. ? 

19. Divide 174I. li. 8 J. equally amongft r2o Sailors. 

^, When the Divifor cannot be produced by the Multipli- 
cation of two ftnall Numbers. Divide as in Sed. 4. Cafe 2 . 

EX- 



B X A M P JL E 8. 

ap« Divide 2i.fi. ff /. 3^^ pP#Jy ^poQK <7 Pcribns. 
ai^ Divide 476/. aunongfl: 14^; People, 

The following Ex&ii^tKs nequire (lirq: Dti(i$^oi«s,« 

^2, I g^vcjo/. 2i. for ^12 V{f4?9f P^pbpcy a|yhat]|^te 
did I give per Yard?' ' * - • * 

23, DiVjidc 1009/. equally amQngQ 3^0 Pf^rfpns. 

24, Su{»>ofe the Cloathing of 224 Charity Chil^p copies 

to pio/. Ss, what is t^ie ^p^u^s of. e^^ch I 

25, Qi^de 142^/. equally ainqi^gll' 649 Pejfoiis* 

4, If tlf given Quantity or piyifoy coq^% of f / J, ojr ^. 
R. JJ L E. 

Multiply the given Quantity hj 4., adding to tJiC Pcpdu^ 
a Ipr f , ' 2 for i, 3 for i ; and iJt .wilj gi^i^'e the Diviior, yrhich 
jiiyidc ipth as befor^, and ^e (^uoti^pt multiply ^y 4» ^)vill 
give the Anfwer. ' - "^^ • 

EXAMPLES* 

25, Suppofe I giv^ for f i Yards of Cambric, 1 2/. 1 2^. 1 ii#. 

at what Rate did I buy it at per Yard ? 
pj. Suppose a Peffpn in Trade to clear 10 5i/. 8i. glW". 

^qualfy in jioj yc^xis, what was his yearly Ii1cr_eafe of 

Fo^ifpc? 
28. duppolc another to clear 456/. 121. i i^l^/, cqu^illy in dj- 

)!f<!?iF5> .w^2jk was his jragrly Pro§t ? 
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Of WEIGHTS and MEASURE. 
EXAMPLES. 



(«) 
(4) 
U) 
tt>) 
(7) 

(9):> 

(ir) 
<") 

(.6) 
Ci7) 



'8 lb. I o2. 15 dwts. 8 gis. 




' 3 


34taiiS9 i4cwt.oqr. 14 lb. 




3 


17 cwt. 2 qrs. 27 lb. 14 oz. 15 drs. 




4 


4ft. 115.45. 2 9. i2grs. 




6 


214 yds. 3 qrs. ^na. 




9 


120 ells £ng. 4 qrs.' 




8 


X2 lea. 2 m. hir. a5 p» 




9 


147yds. 2f. 11 in. 2b.c. 




10 


24W.hhd5.57gal. 


►i,y. 


It 


10 tiins. X p. I hhd* 60 gal. 3 qts» 
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t6X\cr, 20 gal. 7pt8. 




6 


76 A. hhds. 27 gal. 




S 


1 2 B. hhds. 49 gal. 2 qts. 




4 


61 6. bar. 2fir.6gaL 




a 


ii|0 9cres» 2r. 26 p. 




ta 


60 lafts^ 6 qrs. 17 bu. 2 pks» 




7 


• i^dnp, 23 hi 24 m. ^6 fee. ^ 
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A.P P.LI CAT ION- 



I . Ad Army of 10,000 Men» having plundeied a Cztj» tooK 

2 20, 000 A What was each Maa's Share ? 
%, A certain Man intending to go a Joumcy of 336 Miles^ 
and would complete the fame in twelve Days^ ;- it b 
' sequired how many Miles he muil travel each Day ? 

3. "What Number addedto the 43d Part of 4429 will mafe 

the Sum 240 ? 

4. What Nombcr dcdufJlfed from the 26th Part of 2 262. wilt 

leavcthe 87th Part of the fame ? 

5. What Number multiplied by 72084, will produce 

5J5004S exadUy 7 

6. Wba^ Number,, divided by 41 9844, will quote 9494^ 

and leave juft a third Part of theDivifor remaining? 

7. The Sum of two Numbers is 360, the iefs is 144; wfaal 

{% their Difference^. PrDdu<$lr, and larg<?r Quote ? 

8. The Speaator's Chib of fat People, tho' itconfifted but^ 

of 15 Perfons,. is &id (No. 9) to weigh no Iefs than ^ 
Tons : How much on aa £q^ality.was>^at per Man ? 

9. What 
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^. What Number is that, from which if you dcdudl th« 25th 
Part of 22525, and to the Remainder add the i6th 
Part of 9696, the Sum will be 1440? 
10. What Number, multiplied by 57, will produce juft 
-^ whkt 134, multiplied by 71 will do? 

IX. Subtrad 30079, out of fourfcore and thirteen Millions, 
as often as it can be found, and fay what the laft Re- 
mainder exceeds or fcills (hort of 2.1 180 ? 
12. A Gentleman at his Death left his eideft Son, once and 
a half what he allotted his Daughter, and to the young 
Lady 1383/. lefs than her Mother ; to whom he be- 
queathed four Times what he left towards the Endow- 
ment of Hertford College, Oxon. viz. 1646 Guineas, 
^ .1 require what he intended for his youi^geft Son, who 

claimed under the Will half as much as his Mother and 
Sifter ? How much lefs than 30000/. did the Teftator die 
worth, after his Debts and Funeral Expences, being 
988/. 101, were paid ? 
} 13. My Purfe and Money, quoth Dick, are worth 12/. 8</. 

. but the Money is worth fevcn Times the Purfe : Pray 
what was there in it? 
14. A young Fellow owed his Guardian 74/. 18/. zd. on 
Balance. He paid off 41 i. 141. Sd. and then declared 
his Sifter owed the Gentleman half as much again as 
himfelf : On hearing this (he pays ofFin part 13/. 1 2j. 10^;. 
and gives out that her Uncle William was not then lefe 
% in Arrear than her Brother and ftie together* The Uncle 

f ' hereupon pays in 24/. 7^ 31/. and then the Uncle's Bro- 

^ ther, who, by the bye,, was not* the Uncje of thofe 

Children, for 150/. undertakes to fct them all clear, and 
has 35iL i5#. ^d. he fays^ to fpare:. Can that be true? 
* • ' 15. A dealer bought twa Lot&of Snuff^ that togedier weighed 
9 cwt. 3 qrs- i^lb. for 97/* lyj. 6d. their Difference in^ 
point of Weight, was i cwt. 2qrs. 16 lb. and of Price 
oL i^ gdi Their refpedHve Weight& and Values /xc 
required? 
i€, AFathcr left among feven Sons^ and' a Di^u^ter, am 
Eftate confifting'Ot 10,000/. in Cafh^4 with 8.BiIls oach 
54/; io,i« 6di He ordered 30/. to be beftowed upon his 
Burialy. and his Debti to be paidr^ amounting to 2^0/^ 
then his free Eftate to be divided in this Manner, viz. 
the Daughter to lavt the ^th Bart,., and the feven Sons 



5^ JHvj^(f^ 

^ iife what is tj»^ gh^r^ pf e9(ch 3o|i ? 

QU£STIO»^$ fof Bserdfe at Leifore Hours. 

17. 1 would plant 2Q72 Elms, in 14 Rows, twentj'-five Fc^ 

afunder: How long myftibe Grove be? 
t8. 4 Brigade of Horfe, qonfiftinj of 36^ Men> is to be 

formed into a long Square, having 32 Men in Front: 

How many Ranks will there be ? 
i^. Divide 1000 Crowns, bet\yixt A* B. and G. in fuch ^ 

Mannpr, that A, may have 1 2.g mor^ than H, and B* 

178 lefs than C 
20. P^uit 2^0/. ^ivc A. 37 more tjtaij B. and let C. have 2S 

fevv^. 
.21. Sa pi the Female Crjctettprs that played lately in the 

Artillery Ground, fetched in Company Stroke? as fol- 

iowsi viz. A. B. C. If. E. 207. A. C. D. ^. F. 213. 

A. fi. D. E. P. 189. A.B. €. E. F. 23^. A. B. 

p. p. F. 222. B. C. p. E. F. 2io. How many did 

they fetch on the pthet Bide, fince thefe fix Perfoiis 

wanted but fourfcorc and 13 fjjTo.tches to decide the Game? 

22. In ordcr.to raife a joint StHck of 10,000/. L. M. and N. 
together fubfcfibed 8,^ooi.?nd.O. the reft: Now M. 
arid N. areknowntogctlver totiave fct their Hands to 
€,OjfOl, and N. has been h^^rd to fov, that he had ynder- 
t^ken for 420/. mor,e thap M. "What did «ich Pro* 
prii^tor advance? 

23. Tl^erc are twq JJumJjcrs, wjiofe ProdutSl is 1610, the 

greatei* 15 46 : What is their Sum, Difference, and 
Qfiotes, what is the Sun^i of theii: Squares, and what 
IS tHe Cube of their Difference ? " 

24. *t^erearc other tiyo Ijumbci^, the greater 70 jo, which 

divided by the l^fs, Ouotcs 54 ; \vhat is the DilferenccLof 
fiieir $quar.es ; ancF^hat's the Squ?irp of the Produdl 
of t^^eir Suii^ and Diiferc^ce? 

25. %hat Difference wiH there be to the Proprietor* of aa 

^quedM<^. between doubling an Exp^nce, and Halving 
?)Prpfit. ' - ■ -^ - . ^^ -' • * ^r 

sfi. Part 1^00 Acr^s of Lanc^, g^vc fi. 72 more than A. aadi 

C. I i 2 more t^n B.^ ^ . ^ 
••27, One oi the Sm^its Jp .the ^ccoTnptant*s Office, making 
^h£s A^^effes in ajj <fli.l^ijVyzm^f' who ikd five 

'"'*'*'"•'"' . "^ " * ' ' * ■ " " * fine 
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fine Daughters ; the^ told him their Father had made 
a whimiical Will, which might not foon be fettled in 
Chancery, and till then he muft refrain his~yiiits. The 
young Gentleman undertook to unrayel the Will* 
which imported, That the firft four of her Girl's For- 
tunes were together to make 2^000/. the four laft 
33000/. the three laft, with the firft 30000/. the three 
lii-ft, with the laft, were to make 28000/. and the two 
laft and two firft 3 2000/. Now, Sir, if you can make 
appear what each is to have, and as you like, fecmingly, 
my third Daughter, Charlotte, I am fure ftie will make 
you a good Wife, and you are welcome : What was 
Mifs Charlottes Fortune? 
^'^^ By felling 240 Oranges at five for 2^. 120 of which 
coft me two a Penny, and the other Half three a Pen- 
ny, I evidently lofe a Groat: Pray how comes that 
about ? 

29. A. B. and C. play in Concert at Hazard ; and at mak- 

ing up Accompts, it appears, that A. and B. together 
brought off 13/. lOi. B»and C. together 12/. 125. and 
A. and C. together won 1 1/. 16s, 6d. What did they 
feverally get ? 

30. Four Perfons advance in Trade, as follows, viz. W. X. 
andY. raifed 350/. lOi. W.XandZ. 344/. lOi. X. Y. 
and Z. made up together 400/. and W. Y. and Z. con- 
tribute 378/. 41. In the conclufion they parted with 
their joint Property for 450 Guineas: What did they 
gain or lofe by their Adventure ? 

31. A Tradefman increafedhis Eftate annually a ^ird Part, 

abating too/, which he ufually fpent in his Family, and 
at the End of 3^- Years, found that his neat Eftate 
amounted to 3 179/. iii. 8#/. Pby what had he at out* 
fetting? • . 

-32. Ten Pounds a Quarter is allowed to five Auditors of a 
Fire- Office. They attend about feven Times in th* 
Quarter, and the Abfentees Mbnev is always divided 
equally among fuch as do attend. A. and BI on thefe 
Occafions, never mifs, C. and D. arc generally twice 
in a Quarter abfent, and E. only once : At the Payment, 
what had each Man to receive? 

33. Suppofe a Maid, carrying Apples to a Market, was met 
by tiiree Boys, and that the firft took half what (he had, 

bu^ 
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bufc xetunwd ker bad lo, that the fecbtid 4ook one* 
third, hut fctumod two ; hi^iy, the thivd took awa^r 
half tkofe (he had left, faut returned her oi>«^ and when 
file had got clear ibe had i3 Appksieft : WhaJt Nu^iber 
o£ Apfies had file at firfi ? 

REDUCTION. 

Ic^this, and all die following Rukw, aU great Naises are 
brou|;ht inta imaU by MukipMcation ; oalhe contratiy', all 
fmaii Names kilo great by DiviiioB (6). 

EXAMPLES of MONEY. 

I. In 130/. how iDaoy ShiUifig^ P«vicc« ^ Faki^Aiogp? 
«, How mgi^y Pe^ce, Sl^iUi^g^, «id Pofmja^ 9ee 10,24000 

Farthings ? 
g^ |b3o/. i5^f. iii^;hQwn!iaay^2a^lhliQgi»f ' 
^ Reduce i^%%\ farthings to Pound?* 
^. Reduce i toi os* 6M to H^lfjp^cicf* 
§. How m^xKf Po»nd$, fe:, 9,rf tM?f if» ^jo^j^g.H^IfpeoflC? 



7. In 107/, loj. 8i/. how many Two-Penccs? 
a» Reduce 5548 Two-Pe»cei to PQund$* 
g. Reduce 6L ijs, to Thiec-Foe^fs. 



10. In 378a: Threc-Pencii», how ma»y Pouihte, 4&.^ 

ii« In iqA ioj.$^ how many Peu^-Pe«K:e».^ 

1^. Reducf g%s9 Few-Pcnces. to Pcaiisids, 

13. How many Six-PenccA ar^ thei^c m %Q^i I'^i* I 

14* Reduce 795 Sii^P^Cfe. to. Pquode* <|c. 

15. In a I Guineas» how many SliiUicigR> ?«Qpef mkI: Far- 
things ? 

16. How many Guineas in a4*9-^ Farthings. ? 

17. In 12 Moidores how many Farthings? 

1 8* How many Moidores arc tbcjpe iii 3240 Peo^? 
x^. In 30/, how many Crowna, Ifel{r(Jrownsi?knd Peo^c? 
3^ Reduce to 1 60 Pen«e to Half-Ctoyimi, Crqipio?* ^ £- 
a.1. Ijn fi^ Crowns how many ShiJHes^, GifQ?t^J»*<}Ffftc«? 
7^j^ Re(iuce ^^aooPciicctoGroafjs, Shitti^g^> aind Qifowios. 
^^n In 2^. hpw mstny ShiUio^fs, Cro^^nis, ajadPenicf? 
24. How many Shillings and Poundf i? So Cr^wn^ ?' 
2^ How many Cromis, HaIf-CvQWf)S| 4nd SihiilipgSt^ zpit 

ink 2 ia/« iii» 6i4 wi gf esd^ an f^u?^ I^%^fl^^ 

z^. la 



26.1 tn ifto/. hem nhmy Hal£*Ci0«rhff| Oco^t^ GlroaM^ 

and Shillings? 
^%1^ Ixi ^ Crowns* ^as tnatiy l&tf>CroiviiSt Shitiio|8, tnd 

Groats, bow many Pounds? 

28. Reduce 470/. 17J. to S2^1iil|;s attd Moidores? 

29. Reduce 240 Guineas to Shillings, Ccowns, and PoihmIs. 
50. In 21 f^uYfts, cac'h Putfe Xvith ai Guineas, a CrowD| 

and a Moidore in, what Stealing do they contain ? 

COINS. 

1. T6 f^educc Foreign and Englilb Coin to Poundu 

RULE. 

Multiply the given Nuoilxr of Pieces, ^y the Shillings, 
Slx-Pences, Four-Peoccs, Threc-Penc«s, Two-Pences, 
Fence, or Halfpence, &c. that ate in one Piece, and the 
Produdl will be according, which bring into Pounds Ster- 
ling*^ 

EXAMPLES. 

31. How many Pounds Sterling are theie in zxyS DolIars» 
-at 4>. g^. eadi ? 

32. In 470 Pifloles, each 171. 6 J* how many Pounds Ster- 
ling? 

2. To Aeduce Pounds Stetling into Foreign and Englifli 

RULE U. 

Heduce the given Pound Sterling, and the given Coint 
ifito one Name, that is, if you can reduce them both into 
Shiltings, Six-Pences, Four-Penccs, or Thrce-Penccs, &c. 
60 fo ; then divide one by the other, and the Quotient will 
be the Anfwer. 

EXAMPLES. 

' 33. A Merchant is to pay 249/. 71. ^j/. With liow nzttf 
Quaiter Guineas can he do- it ? 

8f fo 
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34. In 387/, i8i. 4^. how many Florins at 3/. 2 J, each? 

3. To reduce one Kind of Coin into another Kind Of 
Coin. 

RULE., 

To reduce both Coins into the lame Denomination) and 
then divide one by the other. 

EXAMPLES. 

3^. How many Crowns of ^i. 4</. each, arc in 474 Piftples 

of 18 J. €^. each? 
36. How^many Guineas are equal in Value to 1240 Moi- 

dores ? 

Of WEIGHTS and MEASURES. 

1. In 14 lb. of Silver, how many Ounces, Penny-weights, 

and Grains ? 

2. How many lb, of Silver arethere in 138240 grs.? 

3. In 19 lb. 10 02. 17 dwts. 22 grs. how many Grains ? 

4. Reduce 74342 grs. to Pounds. 

5. In 4 Ingots of Silver, each weighing 4 lb. 6 02. 22 grs. 

how many Grains ? 

6. How many Ingots «f 6 lb. x i oz. 14 4wts. each, arc 
there in 241056 gr^. ? 

7. How many lb. of Silver are there in one Dozen of 

Difhes, each weighing 25 oz. 15 dwts. and one Dozen 
of Plates, each weighing 15 oz. 15 dwts. 22 grs? 

8. A Gentleman fent 455 oz. i dwt. 16 grs. of old Plate, 

to his Silverfmith, with Orders to make it into the fol- 
lowing Articles, viz. Punch Bowls, each 24 oz. 4 dwts. 
Tankards, each iioz, 14 dwts. Tea-pots, each 10 oz, 
10 dwts. Lamps, each 20 oz. 17 dwts. 21 grs. Plates, 
127 oz. 1 1 dwts. per Dozen. Spoons, of 36 oz. 17 dwts. 
23 grs. per Dozen. How many of each muft he make, 
fuppofing for every Dozen of Plates and Spoons he is 
to make one of each of the other ? 

9. In 4}^. 10 J. 45. 1 3. 12 grs. how many grs.? 
lo. Reduce 59934 grs. to J. and ft. ' 

11* In 6 Tons, how' many cwts^ qrs. and lb.? 
xjat. How many Tons in 96S80 lb. ? 

13. Reduce 
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13. Reduce 74 cwt. aqrs. ifiilb. 7 dr, to.Dramis. 

14. In 29768 oz. how many Hundred Weight ? 

15. Reduce 67 lb. 12 02. 15 drs. to Diams. 
x6. In 6 hhds. of Tobacco, each<we>ghin^ net 6cwt. 3 qrs. 

27 ib< how mai^y. Pounds? 
17. How many hhds, of Sugar, each weighing zzfcwt. are 
there in 12880 lb#? 
' 18. In 507 cwt. of Lead how many. Fothcr ? 
, 19. Out of 12 cwt. 3 qrs, 12 lb. of Tea, how rnany Canif- 
teis can I fill, each Canifter holding X2 lb. 

20. How many Parcels, each i2Si\b. can I have out of one 

hhd. of Sugar weighing net 8i cwt, ? 

2 1 . How many Parcels of 6 lb, 8 lb. 1 2 lb. and 16 lb. can^a 
f Grocer have out of two hhds. of Tobacco, each weigh- 
ing net 4 cwt. 3 qrs. 241b. and to have of each a li^e 
Number? 

^ 2r2. Reduce 24 great Pounds, at 2402. each, to c^mmbn 

Pounds, at 16. : 

I 23. In 120 common Pounds, how many great Poimljs ? ^ 

f 24. In 27 yds. 3 qrs. of Cloth, how many Nails ? 

) 25. How many Yards in 352 Nails ? 

26. Reduce 30 Eng. Ells, 4'qTs. 3na. to Nails, 

27. In ^6q Nails how many Fl.,Ells? 

2S. In 14 Pieces of.Cbth,.eadi ^4 yds. how many Nails ? 

29. Reduce 24768 Nails to tPieces, each X2 Yards. 

30* In 12 Pieces of Cloth, each contaii^iiig 20 Flem. Ells, 

how many £lls Engliih ? 
31* How many Pieces of Clpth, each 24 Ells Flemifli, are 
there in 227 Yards ? - . 

I 3.3* In 4 Bales of Cloth, each 1 2 Pieces, and each Piece 24 

I Ells Fl.-how m^ny Ells EngliOi ? 

, 33* In 60 Miles how many Furlongs and Poles? 

34. Reduce 12800 Poles to Miles. 

35. In x6 Miles, bow.^x^oy Fto» Ik)iches, and Baiky- 
, -Corns? 

36. Reduce 2280060 Barley-Coms- to Miles, 

J7, How many Barley-Cbi^js will reach from London to 
Newcaftle upein Tyne, being 276 Miles ? 
\. 38. . Hkyw many Ti^^^es doUi the Wheel which is 1 8 J^ Feet in 

Circumference, turn between London and Yorl, Being 

39. now many Barley*Coms will reiieh rY««|id tie Terref- 

• • . • J ' ' G ' ' trial 
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trial Globe, which is' 360 Degrees, and each Degree 
Ggi Miles ? 

40, In 64 Acres of Land how many Roods and Poles ? 

'^ I . Reduce i 1 7 60 Pples to Acres. 

^2. A common Field, containing 774' Acres, is to be di- 
vided into Shares of 270 Perches each, how many 
Shares doth the whole contain ? 

43. A Perfon rents a Farm, which contains 200 Acres of 
Land, but he is to till no more than ^i Acres," I 
delire to know how many Perches there are in the Re- 
mainder? 

44. In 12 Tierces of Wine, how many Gallons and Pints? 
^5, How many Tierces in 6048 Pints? 

j|6. In 4hhds. 42 gal. 2 qts. of Wine, how many Quarts? 

^7. How many hhds. of Wine m 5746! Pints ? 

j^S, A Gentleman ordered his Butler to bottle off a Pipe of 

*ed Port into Quart Bottles, how many Dozen will the 

feidPipelill? 

49. In a Tun of Oil how loany Quarts,? Pints, and Half- 

Pints^ and of «ach an «qual Number ? - 

50. How many Pipes, Puncheons, Hogfiieads, and Tierces, 
and of «ach a Kkc Number, are there in 1890 Gallons ? 

^1. In 12 Barrels of Ale, how many "Gallons and Pints? 

^2. How many Barrels oir Ale in 1704 Pints? 

^3. la 6 bar, s fir. 7 gal. of Beer, how many Gallons ? 

54. In ten hhds. 42 eal, 4pts. of Ale, how many Pints? 

^5. In 20x7 qls. of Ale, how many hhds. ? 

^iS. In 1.2 hhds. of Beer, how many Barrels? 

57. In 18 Barrels of Ale, how many hhds. ? 

58. In 4 Tuns, i b. t hhd. 49 gal. of Beer, how many hh&. 
bar. and fir. and of each a like Number ? 

^g. Reduce 24 qrs. of Wheat t$ Bufiiels, Pecks, and G^- 

lons« 
So. In '33^0 GaHenfi of Com liow many Quarters ? 
6x. HpWmany Quarters and Bulhels are there in 42 la. 4 

qrs. 7 bu. of Wheat? 
6z, In 40 Chaldron of Coals, how many Bu(h. and Pccfes ? 
€3. How many Chaldron of Coals arc there in 4762 Bufli,? 
€4. In 47 cha. 30 buflt. of Coalt, how many Sacks, each 3 

BtiHiels? 
65. How many Chakhtm of Coals ait thes« in €4^0 Saeks, 

eacha.Bixfiiels? 

£6. How 
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66. How many Minutes are there in a Julian Year?' 
^7. Reduce 2073600 Seconds to Day's. 

68. In a Lunar Month, or 2.7 d. 7 h. 43 m. ^ fee. hovr 

many Seconds ? 

69. How many Thirds arc there in a Solar Year ? 

70. In 31^^7000 Seconds how many Days? 

71. How many Days is it fince the Birth of our Saviour to 

Chriftmas, T 784, (allowing Julian Years) ? 
7 2. Suppofe London was built in 1 10& Years before the Birtb 
of our Saviour ; how many Days is it fince^ to Chrift- 
mas, 1784, (allowing the Year as before) ? 

2. The RULE, of THREB DIRECT 

Teacheth by three Numbers given to find a fourth in' fucfc 
Proportion to the Third as the Second is to die Firft, for 
which Reafon it is termed the Rule of Proportion, as 
it is called the Rule of Three, from its having three N«m* 
bers given ; and becaufe of its excellent and extenfive Ufe in 
Aritixmetic, it is often named the Golden Rule. 

To perform which oBferve the following; 

rule/ 

X. State or place the Numbers infuch Oarder,. diat tfre firft 

and third Terms be of the fame Kind ; and the fecond 

of the. fame with the Number required. 
^ If your firft and third Terms confift^ of divers Dcnomi*. 

nations, reduce them into onc^ and the Second into 

the lowcft Name meationedl 

3, Multiply the fecond and third Terms together, and di- 

vide that ProduA by the Firft^ the Quotient will be the 
Anftver to the Queftion in the fame Daiominalicn or 
Name you left your fecond Term ijj. 

4. If there happens to be a Remainder after the Divifion, 

reduce it into the next Denomination below tkc laft 
Quotient, and divide by the fan^e Divifor, the Quotient 
witl'be fo many of the faid next Name; proceed in this 
Manner to the leaft Name, and all the Quotients toge- 
ther will be the Anlwer. 

* . \. 

Gfi? yEXAMPLES. 
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EXAMPLES. 

1. li 3 Yards of Clotb'.coft i8s. what will be the Valae of 

ly Yards, at the fame Rate ? 

2. If 2 lb. of Sugar coft u. 6id. what will 24 lb. of the fame 

coft? . 

3. If 41b. of Candles coft 2j. 6d. what will 6 Dozen coft at 

the fame kate? 

4. If 1 a\t. of Checfe coft 26s. what will 40 cwt. of the 

fame dome to? 

5. Suppofe I give j^d, for i oz. of Coffee, what muft I pay 

lor I cwt, ? 

6. Bought 3^ oz. of Siher at the Rate of 51, 4^/. per Ounce, 

what does the whole come to ? 

7. If I buy 12 Pieces of Cloth, and each Piece contains 30 

Yards, at ijs. 6d. per Yard ; what is the Value of the 
whole ? 

8. Bought I cwt. of Tea, for which I was to give at the 

Rate of js, 94/. per lb. what doth the whole ftand me 
in? 

9. A Grocer bought 2 cwt. i qr, 14 lb. Weight of Cloves, 

which coft him 34/. 6s. and he would gain 61. by the 
Bargain, at whatRa:te muft he fell them at per lb. ? 

10. Suppofe I have by me 200 Yards of Cambric, which 
coft me 90/. but feme Damage having happened to' it, 
I am wilUng to lofc 7/. 105. by the whole ; at what 
Rate then muft I fell it per £11 Englifli ? 

XI. If 9 Dozen Pound of Candles coft 2/. ^s. what will 4ib. 

of the fame coft ? 
12. A Grocer bought 4 hhds. of Sugar, each weighing- net 
12 cwt. z qrs. 34 lb. and gave after the Rate of 6ld. 
er lb. *1 demand what the 4hhd5. came to ? 
Mercham at London buys 46 Tuns of Port Wine, 
which coft him 579/. 1 2/. the Freight thereof from Port 
to London coft 40/. the Loading and Unloadix^ 6/« 
Cuftom 10/. the Charge of the Cdlar 4/. and he would 
gain 360/. by the Bargain. 

A Gentleman comes to him and demands the Price 

of 36 Tuns of the laid Wine: Quere, what muft he give? 

14. A FaAor bought of a Farmer 12 cwt. 2 qrs. 1416. of 

Cheefc, and was to give 32J. 6d. per cwt. what muft 

the Farmer receive for his Cheefc ? 

15. K 
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i^. If 1 cwt- of Tpa coft 89/. 16s, 4</, at what Rate muft it 

be fold per lb, to Jofe by the whole 12/. 
16. If in four Months I fpend as much as I gain in thrcc^ 
how much do I lay by at the Year's End, if I gain 
every 6 Months 185/. ^s, 6 J. ? 
' 17. How many Dozen Pair of Gloves, at 16/. per Pair, will 

pay for 36 Dozen and 8 Pair of Stockings, at ^i. 6d, 
oer Pair ? 
18. Bought a parcel of Cloth at tlie Rate of 6j. 6 J. for every * 
two Yards, of which I Ibid" a certain Quantity at the 
Rate of I 8j. 91/. for every ^ Yards, and gained thereby 
as much as 180 Yard5 coft, now I demand how many 
^ YardsIfoM?, 

/ 19. How many Pieces of Holland, each 20 Ells Flem. may 
^ I have for 23/. 8s. at 6s, 6d. per Ell Englifh ? 

20. How rpany Ingots of Silver, each 41b, i oz. T4dwts, 
can I buy for 102/. 16s. 6 J, fuppoling I gave at the 
Rate of ^i. jod^ per Ounce ? t 

2 1 . Suppofe I give at the Rate of S^ld, per oz. for CoiFee, 

howrnany Parcels, each rcwt. can I have for 426/. i6j.? 

22. A Gentleman having an Eftate of 4S8/. 5/. per Ann. 
he is defirous to know how much he may fpend daily, 
fo that he may lay up 100 Guineas at the Year's End ? 

33. Suppofea GeHtlemaa has an Eftate pf 564/; 1 2 j. per 
Ann. and he is rated ab 3/. gd. per Pound for the Land- 
Tax. Quere, Tiis net yearly Income ? 
24. Suppofc I give ^/. gd, for i oz. of Silver, how many 
Ingots, each weighing a lb. *q 02. 1 2 dwts* may I 
- have for 200/.^ 

J 2S. A Draper bought, of a Merchant 6 Packs of Cloth,. 

r every Paci had 6> Parcels, and eacli Parcel contained 

lO'Pfeces, every Piece was 30 Yards ; he gave after the 

Rate of 2L 4J. 3/ for 3 Yards : I deiire to know what 

the 6 Packs coft him per Yard? 

26. If 1 5 Weeks Pay comes to 14/. iff>. what ii that per 

Year? 

2j, A Butclier goes with , ri6r. 14/. to Smithfield Market, 

^ and buys Cattle at the follawing Prices, viz. Oxen at 

10/, each,. Co ws^ at 7/. each> Calves at i/. sos, each, 

Sheep at igs, each, and of each the fame Number : 

liow many of each Sort will the faid 1 16L 14/. buy ? 

•2^ A PcrfoiT failing in Trade owed rae ^SoL for which I 

G 3 xtceived 
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TctthkA onfy 37^. 101. Bid. at what Rate did 1 re* 
<;eivc per Pound ? 
20. The net Proceeds of a hhd. of Baibadoes Sugar, wt. i8 
cwt. 3 qre. 17 lb. 7 o^..^vas 4/. 14/.- 6d, the Cuftom and 
Fees 2L Si, 6J. Freight li. 2i. 8^. Fadloragc 4^. 6^/. 
Pray how muft 1 fdl ilitt per cwt. fo that I Hay gzia 
SL 101, fey the whole ? ' 

30. A certain Tower proje<5ked upon level Ground a Sha- 

dow, to the DiAance of 6g Yards i Foot, when a StafiT, 
3 Feet kl Length, perpendicular creiftai, caft a Sha- 
llow of 6 Feet 4 Inches, from hence the height of the 
Tower is Tequircd ? 

31. Suppofe a Perfon travels 28^ Miles in 6 Days, 4 Hours, 
at what Rate is that per Hour, (allowing 12 Hours to 
the Day) ? 

32. Suppofe I give 44/. 21. for one Pipe of Wine, at what 

Rate did I give per Pint ? 

33. The Globe of the Earth j under the equino<^aI Line, is 

3^0 Degrees in Ckcuniference ; and this Body being 
turned on its own Axis,' in the fydereal Day or 2^ 
Hours, ^6 Minutes, at what Rate an Hour are the 
^ha^itants of jpencooleOt (lituated in the Midft of the 
Torrid Zone) carped from Weft to Eaft by this Rota- 
tion ? 

34. What iff the Value of otic Gtatn of Gold, when one 

Ounce cofts 5 Guineas? 
3^. If 12 Apples are worth 21 Pears, and 3 Pears coft a 
Halfpenny, what will be the Price oi fourfcore and 
four Apples ? 

36. It is a Rule in fomc Parifhes to affefi the Inhabitants 
in PcDportion to Eig^t-tenths of their Rents : What 
is the yearly Rent of that Houfc, which pays 8/. to/. 
to the Kingunderthis Lipiitation, at 41. in the Pound ? 

37. If ig Yards of Yard-wide Stuff eacgicaiy line 14 Yards of 
Silk of another Breadth, hcrw many Yards of the latter 
will line 184 Pieces of the former, each Piece holding 
284 Yards? 

38. In 1 17 Times 406 Pieces of Coin, worth 35. 8^. a juecc, 
how many Reas at 20 for gd, Englifh ? 

QQ/^'A Merchant bought 274 Ells Flemifh, of Holfcnd, for 
4i. per Ell, anct'ibkl it again for 7^. io//« per Ell Eng^ 
hih, what did he gain by the whole ? 

40. A 
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4^., A May Pole 50 fcfct 11 inches fon^/ v^en the iSun is 
on the Meridian, will caft a Shadow '98 Feet 6 inches 
long ; I would thereby find the Breadth of a River, that 
running due E. and W. within 20 Feet 6 Inches on the 
Nortjji wide of the Foot of a Steeple, 300 Feet 8 Inchie? 
high, which at the fame Time throws the Extremity of 
its Shadow 30 Feet 9 Inches beyond the Stream ? 

41. If two Men m three Days will earn i^j. how much will 
fffven Men earn in the fame Tiifte ? 

42. How for will one be able to travel in 9 Days 8 Hours, 
at the Rate of 12 Miles every 4 Hours, allowing la 
Hours to a travelling Day ? * ''- 

43. What will 1000 Yaris of Walling aiflouiit to, at die 

Rate of 45. 6d, per Rod ? 

44. A Fat^or bought 64 Pieces of Holland, which coft him 
352/. at 5x. si, per £11 Flemifh ; I demand how ndany 
Yards there were in all, and how many Ells £ngli(h in 
each Piece? 

45. If 100/. in 12 Months gain 4!^ 15J. what will 40A xo#.. 

gain in the firme Time, thelntereftbcing at the fame Ratef" 

46. If 1:2 Yards of Yard-wide Stuff e]ta<<Uy lineS Yards of 
Silk of another Breadth ; how many Yards of the latter 
will line 24 Pieces of the former, each Piece contain- 
ing 20 Yards? 

47. What is- the Qnarter*s Rent of ^40 Actes of Land, at 

i/. x9i» 6if. per Acre per Annum r 

48. A Perfon owes xoooiL but not being able to pay the 

whoIe> cotnpqunds with his Creditoxs for to pay thexn 
Half a Guinea in the Pound , how much Money ,doth 
he pay his Creditors ? 

49. When the Sun lain the Meridian at Soho-Square» in 
what Time will it be fo at Tyburn, lying due Weft of 
it at the Diftance of. a. meafured Mile, in the Latitude 
c£ 5^i Degrees Nordi, where a D^greie of Longitude 
meafurcs 37 Miles, 2 Furlongs, 37 Poles, 5 Feet and 
6 Inches, known by the diusnal Kotation of the Earth 
to pals in 4 minutes Time ?. 

50. How many pieces of Holland, eacib 33 Blls Flem, i qr. 

a na» can I have for ii&i. I'ju jid. when 4 Ells Eng- 

flilh. coft i/. js, lod. 
laid out xooL upon.Stfrgesandl Shalloons ^ th^ 4totaI 
Value of the Shalloons was 6o/. and the total Quan- 
tity 
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tifcy of Serge 236 Yards; alfo for every two Yards o£ 
Serge, I had three of Shalloon : how much Shalloon ' 
was there, and what was the Value of one Yard of each 
Sort? 
^%, If I4J. will buy. Sib. of Tobacco, how much wHl 4/. 
igj. lid. buy at the fame Rate? 

53, What will the Carriage of 2ocwt. aqrs 16 lb. come 

to, at js. per cwt. ? 

54. Bought a Pipe of Port Wine, for which I gave 2^/. 4JF. 

but it leaked out 1 2. Gallons ; the Remainder I iold at 

the Rale of i^d, per Quart ; what was my Gain orLofs 

in the Whole? 
5^. If ^l, 4J. ^d, be paid for the Carriage of 20 cwt. 2 qrs- 

16 Ih. at what Rate is that per Pound ? 
^6. How many Bricks, 9 Inches long, and 4 Inches wide^ 

will floor a Room that is 20 Feet fquare ? 

QUESTIONS for Exercife at leifure Hours. 

5y. I am difpatched on a Commilfion from London to Edin- 
burgh, diftant byX^omputation fay, 350 Miles, and my 
Route is fcttkd at 22 Miles a Day; you, 4 Days after,. 
are fent after me with frcfb Orders,, and are to travel 
32 Miles a Day ; whereabout on the Road Ihail I be 
overtaken by you? 

^. fei the Year i j8? Fope Gregory reformed the Julian Ka- ^ 
lendar, ordaining, that as the Year is found to ccnlift 
' only of 3^5 Days, 5 Holus, and about 49 Minutes, in- 
order to prevent the Inconvenience of carrying the Ac- 
count of Time too forward, by taking the Solar Year 
at 365 Days and 6 Hours full, which in a Scries of 
Years muft bring Lady-Day to Michaehnas, that thr- 
Chriftian States for the future IhouW drop three Days 
in Account every 400 Years r that is to fay, ibr each oS 
the firft three Centuries in that Space of Time, th« in- 
tercalary Day in February fliould be omitted, but re- 
tained as formerly in the laft Century, bei^nning with 
the Year 1700, when yo whole Days werefunK at diace, 
\>j which Artifice tlie Varhrtiun of Time wft! not, at* 
kaft for a longfipace, be very confidcralilc : according 
to thi9 Regulation, it is required to Miow in what Year 
cf Chiift^ the New Style, as it is calte^ will b« twenty 

©ays. 
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' Days, as i t is now only 1 1 , •before die Old Style, Tvfaich 
makes no fuch Allowance ^ 

59. Suppofe the Sea Allowance for the common Men to be 
^Ib. of Beef, and 31b, of BifcuitaDay, fpraMfefsof 
four People, and that the Price of the firft Barrel be 
to the King 2iJ. per lb, and of the fecond i^J. fuch 
was the Ship's Company, that their Meat coft the Go- 
vernment 12 Guineas per Day; pray wh^t did it pay 
for fhcir Bread per "Week ? 

60. A. fets out from London for Lincoln, at the very feme 
Time that B. at Lincoln fets forward for London, dift- 
ant 135 Miles ; M eight Hours End fhey meet on the 
Road, and it then appeared that A. had rode a-J Miles 

'^'JanHour ffidrc^dianB. at what Rate an Hour did each 
of «liem travel?/' ' 
61^ A. can do a piece of Work in 10 Days, B, alone in 13 ; 
fet'them*boii about it together, in what Time will it be' 
' 'finifhed. 

62, 9« a^ C. together can build a Boat in iS Da^ ; with 
the Aflillance of A, they cin do it in ^i Days; in what 
*T*ripe-would A. do it hiihfelf ? 

63, In feme Parithes in the Country, they take off 3/. one 
Year in 17 from the Rents in afleffing the Farms ; what 
wiir the landlord receive net out of a Farm of 140/. a 
Year, in thofe Places, when the King*s Tax H, as now, 
4i. in the Pound P , . 

64. A Tradefman begins the "World with 1000/. and finds 
that he can gain lOOoL in five Years by Land Trade. 

•felone, and Uiat he can gain 1000/. in 8 Years by- Sea 
Trade alone ; and likcwife that he fpends 1000 A in 24^ 
Yeai% by Gaming ; how long will his Eftate lafl^ if he 
follows all three ? 

65. If I leave JSxcter at ten o'Clock on Tuefday Morning 
for London, and ride at the Rate of 2 Mfles an Hour 
withput Intcrmiifion ; you fet out of London foiSElxeter 
at iix the fam? Evening, and ride three Miles an Hour 
conftandy : The Queftion is, whereabout on the Road 
you and I Chall meet, if the Diftailce of the two Cities 

. be 170 Miles ? 

66: IS the 'Sun moves everJrOay one Degree, and the Moon- 

thirteen, and at a certain Time the Sun be at the Be- 

^Bttig o£ Cancer, iand in three Days after the Moon- 

' • in 
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in the Beginning of Aries, the Place of their next fol- 
lowing ConjunAion is- requited ? 

S'j, As I was beating on the Foreft Grounds, 

Up ftarts a Hare before my two Grey-hounds: 

The Dogs, being light of Foot, did fairly run, 

Unto her fifteen Rods, juft twenty-one. 

The Diftance that fbe {larted up before 

Was fourfcore^ fixteen Rods juft^ and no more: 

Now this I*d have you unto me decisire. 

How far they run before they caught the Hare? 

Of S O U N D. 

Sound not interrupted, is by Experiments found untformljr 
to move about 1 150 Feet in one Second of Ti»e. 

6S. How long after firing the Warning Gun in Hyde Park 
may the fame be heard at Highgate^ taking the Diftaoce 
at -5f Miles? 

69. If 1 fee the Flafh of a Piece of Ordnance^ fired by a 
Veflel in Diftrefs at Se?, which happens wc will fup- 
pofe nearly at the Inftant of its going off^ and hear the 
Report a Minute and three Seconds afterwards, h<Jw 
far is fhe off, i£ckoning for the Faflage of Sound t» 
before ? 

Of the LEVERS. 

There being three Orders of Levers, or three Varieties,, 
wherein the Weights, Prop, or moving Powers, may 
be differently applied to the Vaftis, or inflexible Bar^ 
in order to effed Mechanical Operations in a conveni- 
ent Manner. 

Fcr the Fird Order, fee Page 74. 

Of the Second and Third Order of Lk vers. 

In Mechanics, a Lever of the Second Order is, where the 
Power a<^s at one End, the Prop fixed dire<$lly at the 
other, and the Weight fomcwhere between them. 

In this OnJer of Levers, their Force la in a contra Propof^ 
tion to their Length, 

In a Lever of the Third Order, the Prop is planted at one 

End 
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End of the Bar, tke Weight at the other End, and the 
* moving Fort:c fomcwhcre between. 

70. If a Lever be roo Inches long, what Weight, lying 
ji Inches from the End, refting on a Pavement, may 
be fnoved with the Force of i^81b. lifting at the other 
End of the Lever ? 

7 1 . A Water-wheel turns a Crank, working three Purof - 
rods, fixed juft fix Feet from the Joint or Pin ; by 
which their fevcrai Levers, each nine Feet in Length, 
are faftened, for the Sake of the intended Motion, . at 
one End, the Suckers of the Pumps being worked by 
the other^ £bews them to be Levers of the third Ordo^: 

. Now I would know what the Length of the Stroke in 
each of the Barrels will be if the Crank be made to 
play juft nine Inches round its Centre ? 

72. With what force ought that Water-wheel to be driven, 
which, circumflanced as in the laft Queftion, raife^ 3 
Cubic Feet of Water at every Revolution of the Wh^ci, 
each experimentally T^'elghing 62^ ib. Avoirdupoiit, 
the Fridion of the Machine rcjefted ? 

Motion of BoDiss with their Velocities. 

M, If the Quantities of Matter in aoiy two or more Bodies 
put in Motion, be equal, the Forces wherewith they 
are moved, will be in Proportion to their Velocities. 

n. If the Velocities of thefe Bodies be equal, their Forces 
will be diredly as the Quantities of Matter contained 
in &em. 

3. If both the Quantities of Matter and the Velocities be 
unequal, the Forces with which the Bodies are moved, 
will be in a Proportion compounded of the Quantities of 
Matter they contain, and of the Velocities whcipwith 
they move. 

73. There are two Bodies, the one contains 25 Times the 
Matter ef the other {or twenty-five limes heavier) but 
the leflcr moves with 1000 Times the Swiftnefs of -the 
greater ; in what Proportion are the Forces by which 
they are moved ? 

74, There arc two Bodies, one of which weighs loolb. lite 

other ^Ib. but the lefler Body is impelled by a Foftre 
eight Times peater than the other, the Proponjon 'of 

the 
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the Velocities^ wherewith tliefe Bodies move, is re- 
quired ? 
7^. There arc two Bodies, the greater contains 8 Times the 
Quandtj of the Matter in die leis, and is moved with a 
Force 48 Times greater ; the Ratio of the Velocity of 
thefe two Bodies is required ? 

t. In comparmg the Motions of Bodies, if their Velocities 
be equal, the* Spaces deficribed by them are in direct 
Proportion of the Times in which they are defciibed. 

2. If the Hmes be eqtial, then the Spaces defcribed will be 

as their Velocities. 

3. If the Times and the Velocities be unequal, the Spaces 

will be in a Propoi^n compQunded of the Tones and 
Velocities. 

y6. There arc .two Bodies, one of which moves forty Times 
fwiftcr than the other, but the fwifter Body has moved 
but one Minute, whereas the other has been in Motion 
two Hours : The Jlatio of the Spaces defcribed by thefe 

• two Bodies- is required? 
.77. Suppofe one Body to move thirty Times fwifter than 
another ; as aifo the lifter to move ra Minutes, tht 
other only i , wfatt Difierence will there be between the 

. Spaces by theoX defcribed, fuppoiing the laft has moved 

' So Inches? 
• 78* There are two Bodies, .one whereof has dekribed fifty 

"Miles, the other only 5* 'but the fiiil hath moved with 
5 Times the Velocity of the Second ; what is the Ratio 
then of the Times they have been -dcfcribiftg : thofe 
Spaces? 

13. RECIPROCAL PROPORTION; 

OR, 

The RULE of THREE INVERSE. 

Reciprocal Proportion is, when of four Numbers, the 
Third beareth the fame Ratio to the Firfl: as the Second doth 
to the Fourth ; Iherefore^thft leis the Third Term is in re^cft 
lo the Firft, thegreatar will the Fourth Time be in refpe<ft 
torlke Second. 

RULE 
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RULE. 

Multiply the Firft and Second Terms together, and di- 
vide their Produd by the Third Term, the Quotient will 
be the Anfwcr. 

EXAMPLirS. 

r. If 48 Men can perform a Piece of Wdvk in 12 Daysi 
how many Men can do the fame in 7? Days ? 

2. How much in Length, that is four Inches broad, will 
make a Foot fquare ? 

3. Suppofe I lend my Friend 500/. for fix Months (allow- 

ing the Month to be 30 Days), afterwards he would re- 
quite my Kindnefs by lending me 220/. required the 
Time 1 muft have it, to requite my former Kind- 
nefs ? 

4. A Garrifon being befieged, has three Months Provifions 
in it, at the Rate of 14 Ounces per Day each Man ; 
but being informed that it cannot be relieved till the 
End of 8 Months , how many Ounces per Day muft 
each Man have, that the faid Provifion may laft that 
Time? 

^. If, when the Price of a Bufhel of Wheat is 4s. 6d, the 
Penny Loaf weighs 120Z. what muft the Penny Loaf 
weigh when the faid Bufhel is worth but 3s. ? 

6. Suppofe 2JS Yards of Cloth, which is 5 qrs. wide, 
make Coats for 130 Men ; how many Yards of Shal- 
loon, of 3 qrs. wide, will line the faid Coats? 

7. In what Time will 600/. gain 50/. Intereft, when 80L 

does it in 15 Years ? 

8. Suppofe 200/. would defray the Expences of 10 Men 

for 43 Weeks and 5 Days ; how long would 6 Men 
be in fpending the fame Sum ? 

9. How many Yards of Paper, that is 3 qrs. wide, will 

hang a Room that is 30 Feet long and 24 Feet wide ? 
o. A Garrifon confifting of 1500 Men, being befieged, 
' have Provifions only for 3 Months, but it being ne- 

cefi^ry they fhouid hold out j Months, how many 
* Men muft depart, that the faid Provifions may fervc 

that Time? 

H II. There 
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11. There is a Veflcl, having a Cock, which will empty it 

in 6 Hours ; I demand how many Cocks of the iame 
Capacity there muft be to empty the faid Veffel in ij 
Minutes ? 

• A LEVER of the First Ohder. 

A Lever of the Firft Order hath the Power at one of its 
Ends, the Weight to Be raifed is put at the other, and 
the Fulcrum or Prop fomewhere between them. 

In this Order, the Power applied at one End will be reci- 
procally proportional to the Diflances of thofe Ends 
from the Fulcrum, or Point fupported ; or in the Steel- 
Yards, as the Diftancc of the Weight from the Point 
of Sufpenfion. 

QUESTIONS for Exercife at Leifure Hours. 

12. What Weight will a Fellow be able to raife, who prefTes 

with the Force of a Hundred and Half on the End of 
an equipoifed Hand-fpike loo Inches long, which is to 
meet with a convenient Prop exactly 7$ Inches above 
the other End of the Machine ? 

13. What Weight, hung at 70 Inches Diftance from the 
Fulcrum of a Steel- Yard, will equipoife a hhd. of To- 
bacco weighing 9^cwt. freely fufp ended at 2 Inches 
Diftance on the contrary Side. 

' MOTION of BODIES, with their VELOCITIES. 

In comparing the Motion of Bodies, the Ratio or Pro- 
portion between their Velocities will be compounded 
of the diredl Ratio of the Forces wherewith thiey 
are moved, and the reciprocal of their Quantities 
of Matter they contain. 

If. The battering Ram of Vefpaiian weighed, fuppofe 
looooolb. and was moved, let us admit, with fuch a 
Velocity, by Strength of Hands, as to pafs through 20 
Feet in one Second of Time, and this was found fufE-, 
cient to demolifh the Walls of Jerufalem ; with what 
Velocity muft a Bullet that weighs but 30 lb. be moved, 
in order to do the fame Execution ? 

, i^. A 
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15. A Body weighing 200 lb. is impelled by fuch a Force, 
as to fend it 100 Feet in a Second ; with what Velocity 
would a Body of 81b. move, if it were impelled.by the 
fame Foree ? 

CONTRACTIONS in the RULE pf THREE. 

This being confidered, you may oftentimes perform the 
Work much fhorter than by the general Rule. 

1. Divide the Third Term by the Firft, multiply that 
Quotient by the Second, and their Produd will be the An- 
fwer. 

EXAMPLES. 

1. If four Yards of Broad Cloth coft 3/. ijs, 6d, what wlli 

a Piece, containing 28 Yards, come to, at the fame 
Rate? 

2. If 3 Chefts of Tea, each 3 cwt. coft 11/. 13^. what muft 

I give for 72 c\vt. of the fame ? 

2. Divide the Second Term by the Firft, multiply that 
Quotient by the Third, and their Produd will be the An- 
fwer, 

EXAMPLES. 

3. Suppofe I give 78/. for 26 cwt. of Cheefc, what muft be 

given for 156 cwt. of the fame ? 

4. If for 3 lb. of Tea I give i8j. what is the Value of i cwt, 

of the fame ? 

3. Divide the Firft Term by the Second, and divide 
the Third by that Quotient, which will give the Anfwer. 

EXAMPLES. 

5. Suppofe I give for 6 Gowns, each containing 8 Yards 

of Stuff, 6/. what muft be given for 64 Yards, at the 
fame Rate ? 

H 2 6. If 
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6. If I give 12S. for 241b, of Sugar, what muft be given for 

1^ cwt. of the fame ? 

4. Divide the Firft Term by the Third, divide the Se- 
cond by that Quotient, and the laft Quotient will be the 
Anfwcr, 

EXAMPLES. 

7. Suppofe I give for 3 Pieces of Broad Cloth, each 24 

Y^rds, 64/. 145. what muft be given for eight Yards of 
the fame ? 

8. If for 6 Parcels of Tea, each 31b. T give 12/. igj. what 

muft I give for 61b. of the fame, at that Rate ? 

5. Divide the Frrft Term by the Third, multiply the Scr 
cond by that Quotient, and the Producl will be the An- 
fwer. 

EXAMPLES. 

9. How much in Length that is 3 Inches broad will make 
a Foot fquare ? 
10. If for 48J. I have 225 cwt. carried 512 Miles, how: 
many Hundred can I have carried 64 Miles for the 
fame Money ? 

14. COMPOUND PROPORTION; 

O R, 

The R U L E of F I V E, 

Is fo called, from its having five Numbers or Terms given 
to find a Sixth, which If the Proportion is dire<$^, the Sixth 
Term muft bear fuch a Proportion to the Fourth and Fifth 
as the Third bears to the Firft and Second. But if the 
Proportion is Inverfe, then the Sixth Terra muft bear fuch 
Proportion to the Fourth and Fifth,, as the Firft bears to 
the Second and Third, or as the Second bears to the Firft 
and Third. 

The 
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The Thr(ie firft Terms are a Suppofition, the Two laft a 
Demand. 



RULES. 

t. Let the principal Caufe of Gain, Lofs, or AAion, &c. 
be put in the firft Place. 

2. Let that which denotes Time, Diftance of Place, &c. be' 

in the fecond Place, and the remaining one in the third 
Place. 

3 . Place the other two Terms which move the Queftion un- 

derneath thofe of the fame Name. 

4. If the Blank or Term fought fall under the third Term, 

'multiply the two firft Terms together for a Divifor,, 
and the three laft for a Dividend, the Quotient ariiing • 
from them will be the Anfvver or lixth Term. 

5. If the Blank fall under the firft or fecond Term, multi- 

ply the third and fourth Terms together for a Divifor, 
and the other three for a Dividend, the Quotient arifing 
from them will be the Anfvver. 

\ PROOF. 

By two Statings 

EXAMPLES. 

1. If 6 Men can mow ^2 Acres of Grafs in 12 Days, how 

many Men can mow 1 20 Acres in 4 Days ? , 

2. Suppofe 2 Bufbels of Wheat will be fufficient for a Fa- 

mily of 6 Perfons, 1 2 Days, how many Bufhels will feryc 
' 36 Perfons 4 Days ? 

3. Suppofe the Salary of 6 Perfons for 21 Weeks is iioL 

what will be the* Salary of 14 Perfons for 46 Weeks ? 

4. If for the Carnage of 40 cvvt. 100 P*liles, I give 9/. 5J. 

what Weight can I have carried 125 Miles for 70/. 10s. 
3 V. at the fame Rate ? 

5. An Ufurer put out 120/. to receive intereft for thefamer 

but when it had continued 9 Months, he took it up, 
and received for the Principal' and Intereft 1 25/. 8j. I 
demand at what Rate per Cent, per Annum he re- 
ceived ? " • 

H 3 : e. What 
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6. What is the Intcreft of 259/. 13^. 5^. for 20 Weeks, a 

5/. per Cent, per Annum ? 

7. If a Quantity of Provifions ferve 1400 Men 20 Weeks, 

at the Rate of 14 Ounces per Day each Man ; how 
many Men will the fame Provifiqns maintain for 8 
Months, at the Rate of 8 Ounces per Day each ? 

8. Suppofe 8 Men earn 5/. in 5 Days, how many Men will 

earn 10 Guineas in 12 Days? 

9. Suppofe 140/. would defray the Expences of five Men . 
•• for twenty-four Weeks and four Days ; how long would 

twelve Men be in fpcnding 200/. at the fame Rate? 

10. What Money at 3^/. per Cent, per Annum, will clear 
38/. lof. in a Year and Quarter's Time ? 

11. If a Sack of Coals be the Allowance of 7 fX)or People 
for a Week, how many Poor belonged to that Parifli, 
which, when Coals were 36J. per Chaldron, had 41/. 
to pay in 6 Weeks on that Account ? 

QUESTIONS for Exercifc at Leifure Hours. 

12. A. and B. are on oppofite Sides of a Wood, i34Toifes 

or Fathoms about. They begin to go round it both 
the fame Way at the fame Inftant of Time ; A. goes 
1 1 Toifes in 2 Minutes, and B. 17^3: The Queftion 
is, How many Times will they furround this Wood, 
before the nimbler overtakes the flower ? 

13. If a Lever, 40 efFedlive Inches long, will, by a certain 
Power thrown fucceffively thereon, in 13 Hours raife 
a Weight 104 Feet, in what Time will two other 
Xicvers, each 18 efFedive Inches long, raife an equal 
Weight 73 Feet ; the Force of ft rait Levers being in 
dire<5l Proportion of their Lengths ? 

14. A Weight of i-Jlb. laid on the Shoulder of a Man, is no 

greater Burthen to him than its abfolute Weight or 24 
Ounces ; what Difference will he feel between the faid 
Weight applied near his Elbow, at 1 2 Inches from the 
Shoulder, and in the Palm of his Hand, 28 Inches 
therefrom ; and how much more muft his Mufcles then 
draw to fupport it at Right Angles ; that is, have his 
Arm extended right out ? 
1^. In giving Dire<5}ions for making an Italian Chair, the 
Shafts whereof were fettled at ii Feet between the 

Axle^ 
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Axle-Tree, whereon the principal Bearing is, and the 
Backhand, by means of which the Weight is partly 
thrown upon the Horfe ; a Difpute arolie whereabout 
on the Shafts the Center of the Body of this Machine 
fhould be fixed. The Coachmaker advifed this to be 
done at 30 Inches from the Axle ; others were of Opi- 
nion, that at 24 it would be a fufHcienf Incumbrance 
to the Horfe. Now, admitting the two Paflengers, 
with their Baggage, ordinarWy to weigh 2 cvvt. a piece, 
and the Body of the Vehicle to be about 701b. more ; 
pray what will the Beaft, in both'thofe Cafes, be made 
to bear more than his Harnefs ? 

16. Suppofc a Perfon to travel 152 Miles in 7 Days, when the 

Days are 12 Hours long ; how many Days will he be in 
travelling 576 Miles, when the Days are 16 Hours long? 

17. My Water-Tub holds 147 Gallons; the Pipe ufually 

brings in 14 Gallons in g Minutes ; the Tap difcharges, 
at a Medium, 40 Gallons in 31 Minutes. Suppoling 
thefe both carelefsly to be left open, and the Water to be 
turned at 2 in the Morning'; the Servant at 5, finding 
the Water running, fhuts the Tap, and is folicitous in 
what Time the Tub will be filled after this Accident, in 
cafe the Water continues flowing from the Main. 

18. If the Scavenger*s Rate at i^^^. in the Pound, comes to 
6j. 74^/. where they ordinarily aflefs f of the Rent ; 
what will the King*s Tax for that Houfe be, at 4J. in 
the Pound, rated at the full Rent ? 

14. If when Port Wine is 17 Guineas the Hogfliead, a Com- 
pany of 45 People will fpend 20/. therein, in a certain 
Time ; what is Wine ^ Pipe, when 13 Perfons more 
will fpend 63/. in Twice the Time, drinking with equal 
Moderation ? 

20. There is an Ifland j^ Miles round, and three Footmen 
all ftart together, to travel the fame Way about it; A. 
travels 5 Miles a Day, B. 8, and C, 10 ; when will 
they all come together again ? 

21. A certain Man hires a Labourer on this Condition, that 

for every Day he worked he fliould receive is. but for 
every Day he was idle he fliould be mul(9^ed^ 8</. when 
390 Days were paft, neither of them were indebted to 
one another ; how many Days did he work, and hofv 
many Days was he idle ? 

22. A 
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2 2. A. lent Lis Fiiend B. fourfcore and eleven Guineas, from 
the 1 ith of December to the loth of May fcliowing ; 
B. on another Occ3rion let A. have loo Afcrks, from 
September the 3d to Chriftnias foilciving : Quere, How 
lon^ ought the Perfon obliged to let his Friend ufc 40/, 
fully to retaliate the Favour? 

23. A Man hired a Labourer for 40 Days, on Condition 
that he (hould have 20^. for every Day he worked, and 
forfeit lod, for every Day he idled ; at laft he received 
2/. 15. 8 J. for his Labour ; how many Days did he 
v/ork, and how many was he idle ? 
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PRACTICE. 



So called from the Gener?! Vk it is to all Perfons con- 
cerned in Trade and Bufinefs. 

All Q'leftions in the Rule of Three, where the firft Term 
Ls Unity or one, may be performed by this Rule. 

Which is by taking aliquot or even Parts, by v»-hich 
Aleans many tedious Reductions inay be avoided. 

But as there are a great Variety of fuch Parts, fo many, 
therefore, are the Ways of applying them, that it would 
be an endlefs Tafk to give all the cafy Methods of Opera- 
tion adapted to particular Cafes ; fo I (hall only give the 
General Rules, with a fufficicnt Number of Examples to 
each. 

In order to perform this Rule expedition fly, it will be 
necefTary that the Learner gets by Heart the following 



TABLES. 



Of a Pound, 
id. 

2 6=\ 

3 4=-5- 

4 o=i 
SO^i 
6 8=r| 

/o o=t 



OfaSh. 


Of a Ton. 


Of an Bund. 


Of a Zuar, of an 


C. 


d. 


cmt. 


ir. lb. 


lb. 




' =t! 


2 =Ti 


I or 28=x 


3i=i 




ii=i 


2i=f 


a or s6=i 


4=f 




2 =^ 


4=J. 


i6=l 


7 =i 




3 =* 


S =i 


i4=i 


14 =i 




4=1 


10 =t 






6 =i 
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I . When the Price is lefs than a Penny. 

RULE. 

Divide by the aliquot Parts that are in a Penny, then by 
12 and 20, which will give the Anfwer. 

EXAMPLES. 

1. 2107 at T^. 2. 1470 at i^. 3. 1276 yds. at ^</i per yd, 

2. When the Price is lefs than a Shilling. 

RULE. 

Take the aliquot Part or Parts that arc in a Shilling, 
add them together, and the Sum will be the Anfwer in 
Shillings, &CC. which, divided by 20 as before, will give 
£. &c. 

EXAMPLES. 

4. 1762 at id. g, 1400 at I J^. 6. 2462 at i^d. per lb. 
7. 1041 at li^. 8. 2490 at 2cl, 9. 2408 at 2^d. 
10. 640 at 2^//. II. i74oat2i</. 12. 746313//. 
13. i4i7at3iJ. 14. 309iat3i^. 15.-214313^ 
16. 2000 at 4^/. 17. 569314^//. 18. 1246314^//. 
19. 1426314!://. 20. 2740315//. 21. 2147 at 5 5-//. 
22. 674at5i</. 23. i746at5|-//. 24. i74iat6//. 
25. 2 142 at 6i^. 26. io40 3t6-i//. 27, 1746 at 64V. 
28. 1000 at 7//. 29. 1656 at 7'1-//. ' 30.* 1420 at 7$//. 
gii 674 at 7}//. 32. 2170 at 8//. 33. i7ooat8|:*r. 

84- ^7^5 
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34. i'j6s at 8i^ 35. 749 at Sy. 36. 1417 at 9^. 

37. 2373 at 9-1- ^. 38. 1476 at 9i^. 39. 1760 at 9I./. 

40. 6000 at 10^. 41. 4652 at I o^-//. 42. 2476at iot</. 

43,*2i76at ioi</. 44. i^j6^ti\d» 45. 21423111^^. 

46. 4760 at 11^^. 47. 640 at iii</. 



3. When the Price is more than a Shilling, but lefs than 
two. 

RULE. 

Take the Part or Parts, with fo much of the given Price, 
as is more than a Shilling, (as In the laft Rule,) which add 
to the given Quantity, and the Sum will be the Anfwer in 
Shillings, &c. which divided by 20, will give £. 

Note. — ^The Method of performing this Cafe, being fo little 
different from the laft, I fhall only give a few Ex- 
amples, which by proper Inflru<5lions from the Tu- 
tor will fuffice. 

EXAMPLES. 

48. X074lb. at I/. io|y/. 49. 2140 at u. id, per Ounce, 
50. 1749 at ij. iiid, 51. 2140 at ij. 5</. 

5a. 1453 at IJ. yld. 53. 1C14 at IJ. 10^. 

54. 2647 at IS. I lid. 



4. When the Price confifts of any even Number of Shil- 
lings, under 20. 

RULE. 

Multiply the given Quantity by Kalf the Price, doubling 
the firft Ficurc of the Produdl foi Shillings, and the Reft of 
the Produdl will be /. 

EXAMPLES. 
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EXAMPLES. 

55. 2476 at 2f. 5^. 1476 at 4J. 57. 2761b. at 6i. per lb. 
58. 2100 at 8i. 59. 27431 lOi. 60. 674 at 12/. 



61. 2680 at 14/. 62. 267 at i6s, j6^. 1267 at i8s. 

5. When the Price is any odd Number of Shillings un- 
der 20. 

RULE. 

Multiply the given Quantity by the Price, and the Pro- 
du6t will be the Anfwer in Shillings, which diyided by '20 
will give £, 

EXAMPLES. 

64. 2i74at7j. 65. 1427 at gi. 66. 6^j^tiis. 



6j. 267ati3J. 68, 274^1:17^. 69. i26oati9J. 



6, When the Price is Shillings, or Shillings and Pence, 
and they an aliquot Part of a Pound. ^ 

RULE. 

Divide by the aliquot. Part, and the Quotient will be the 
Anfwer. 

EXAMPLES. 

70. 242oat4x. 71. i764at5j. 72. 47()2atij.8^.peryd. 

73. j^6j ^t2s.6d. 74. 17602135.4//. 75. 176 at Gj. 8r/. 

, - ■ 

7. When the Price is Sliilllngs, Pence, and the Shillings 
and Pence be not an aliquot Part of a Pound. 

RULE. 
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RULE. 

Multiply the given Quantity by the Shillings, and take 
Parts for the Pence, &c. add them together, and the Sum 
will be the Aniwer in Shillings, whicbj divided by 20, 
will give {^, 

EXAMPLES. 

76. 1420 at 35. s J. J J, 427 at 5J. ^d, per Yard. 

j8. 402 at lOJ.SM 79. 174 ^t 17s. ^^J, 
80. 273at i9J.4i</. Si. 260 at 14J, 1 1|^. 

.8, When the Price is Pounds only. 

RULE. 

Multiply the given Quantity by the Price, and the Pro- 
dud will be the Anfwer, 

EXAMPLES. 

82. 120 at 4/. 8^. 96 at 17/. per cwt. 

84. 100 at 3/. 8j. i42at42/. 

9. When the Price is Pounds and Shillings. 

RULE. 

Multiply the Quantity given by the Pounds, as in the laft 
Cafe, and proceed with the Shillings ; if they are even, as 
in Cafe IV. but if odd, take aliquot Parts, add them toge- 
ther, the Sum will be the • Anfwer ; x)r reduce the giyea 
Price to Shillings, by which multiply the given Quantity, 
and divide by 20, will give the Anfwer. 

EXAMPLES. 
86. 649 at 2/. 6s, 8j, 526 at 7/. t6s. 88. 142 at i/. ijs. 

. 89. 164 
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89. 1^4 at 24/. 19;. 90. 271 at 5/. 7J. 9 1 . 6o4^at 20/. gj. 

92. 914 at 10/. iss. 93. 737 at i/. 14J. 



10. When the Price is Pounds, Shillings, and Pence, and 
the Shillings and Pence be aa aliquot Part of a Pound. 

RULE. 

Multiply the given Quantity by the Pounds, as in the 
laft Rule ; and take jParts for the Shillings and Pence, as 
in Cafe VI. add them together, and the Sum will be the 
Anftver. 

EXAMPLES. 3 

94. 274 at 7/. 6s. 8 J. 95. 120 at 12L 3/. ^d, 

96. 97 at 9/. IS. 8^. 97. 512 at 42/.. 5 J, 



11. When the Price Is Pounds,' Shillings, Pence, and 
Farthings, and the Shillings, and Pence be not an aliquot 
Part of a Pound. 

RULE. 
Reduce the Pounds and Shillings into Shillings, multiply 
the given Quantity by the Shillings, as in Cafe IX. take 
Parts for the Pence and Farthingjs, as in Cafe II. 

Note. — When the given Quantity doth not ejwecd 100, 
proteed as in SedL 9. 

EXAMPLES, 
98. 1472 at 4/. 6s. yid. 99. 279 at 6/.iif.^y. 

100. 1420 at 19/, 145. iij</, loi, 2074 at i/. ijs.si^* 

102. 27 at 4/. I u, iiJ. 103. 64 at 1 3/. 13X. 7 V. 

12. When the Price and Quantity given arc of fcveral 
Denominationsr 

• I RULE. 
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RULE. 

Multiply the Price of one, by the Quantity given, and 
take Parts for Quarters, Pounds^ &c. add them together, 
and the Sum will be the Anfwen 

EXAMPLE S.>|^*yf5| 

104. Bought 7 cwt. 3 qrs. 18 lb. of Sugar, at 171. 6d. per 

cwt, what comes it to? 
tos» Sold 420 oz. ij dwts. 16 grs. of Gold, at 3/. i6s. 

ioi</. per Ounce, &c. 

106. Bought Tobacco at 3/. lyj. 4^^. per cwt. .what is tlie 
Worth of 72 cwt. 3 qrs. 19 lb.? 

107. Bought IJ2 cwt, I qr. 17 lb. of Hops, at 4/. 4/. 4/, 
per cwt. what do they (land me in? 

108. Sold 2^ cwt. 18 lb. of Sugar, at 4/. 14J. i-JJ. per cwt, 
what comes it to? 

109. What is the Rent of 476 Acres, 3 Roods, 28 Perches, 
at 3/. fs. 1 id. per Acre ? 

no. Sold 1 6 cwt. 2 qrs. of Tallow, at 2/. 6s, ii//. per cwt. 
what comes it to ? 

111. Sold 48 cwt. 2 qrs. 7 lb. of fine Hyfon Tea, at 74/. 
16s. 6d, per cwt. what muft I receive for the fame ? 

112. What is the Value of 241b. of double-refined Sugar, 
at 4/. I7J. per cwt. ? 

113. What IS the Value of 17 lb. of Malaga Raifins, at 3/. 
51. 4</. per cwt. ? 

When the Pupil is perfeA in ^11 the Rules to the fore* 
foing Cafes, he may then be taught the Contraclions, 

EXAMPLES. 

1. 1276 at M 2* 1740 at 2^//. 3, i^ioTLtj^d, 

4. 31^2 at 11.7^. 5. 427 at 5i.9i/. 5. 246at i7i. lo^. 
7. 241 at 6L i9i* 8. 641 at i/. i^j. 



. 16. TARE and TRETT, 
In this Rule there are fix Thisp to be observed, vii. 



I. The 
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I. The Grofe Weight- 2. Tare, 3. Trett. 4. Suttle. 

5. Cloff. 6. Net Weight. 
1. The Grofs Weight is the. whole Weight of the Goods^ 

and that which they are packed up in. 
3. Tare is an Allowance made to the Purchafer for the 
Weight of the: Box, Bag, Barrel, or whatever contains 
the. Goods bought, and is either 
» ^ ' 'Atfo much in the Whole Grofs Weight ; 
At fo much per Box, Bag, &c. ; — or. 
At fo much per Cent. 

3. Trett is an Abatement of 41b. per 1041b. and Is the 

twenty-fixth Part allowed for Wafte, Dufl, &cc. made 
by the Merchant to the Buyer. 

4. Suttle is when the Tare is dedu6led from the Grofs. 

5. Cloflf is an Allowance of 2 lb. to the Citizens of London 

on every Draught above 3 cwt. on fome Sorts of Goods, 
as Beaver, Galls, Madder, Argol, &c. 

6. Net Weight is when all Allowance is deduced from the 

Grofs. 

I. When the Tare is at fo much in the Grofs Weight, to 
find the Net. 

RULE. 

Subtract the Tare from the Grois, and the Remainder is 
the Net Weight. 

EXAMPLES. 

I. What is the Net Weight of 24 Hogiheads of Tobacco, 
each weighing 6 cwt. 2 qrs. 17 Jb. Gcofs ? Tai« m Um 
whole 17 cwt, 3 qrs. 27 lb. 

a. What IS the Net Weight of 5 hhds. of Sugar, weighing 
as follows, viz. 

No. 



cwt. 


qrs. 


lb. 


grs. 


IB. 


I. 4 


2 


»4 


Tareo 


21 


2. 3 





«7 





18 


3- 6 


3 


10 


I 


11 


4. e 


I 


16 





37 


6' 3 


2 


18 





19 


Grofs 


~"^ 


^■■^ 


■■"" 




Tare 










Net 
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2. When Tare b at fo much per Box, Bag, tux. to find the 
Net Weight. 

RULE. 

Multiply the Tare of each Box, Bag, &c. by the Number 
of Boxes, &c. the Producft fubtrad from- the Grofs as before, 
and the Remainder will be the Net Weight. 

EXAMPLES. 

3. What is the Net Weight of 8 Frails of Raifins, eack 

weighing 2 cwt.3 ^^^* Grofs, Tare at 22 lb. per Frail ? 

4. What is the Net Weight of 40 Bales of Silk, each 

weighing 3 cwt. 27 lb. Grofs, Tare at 18 lb. per Bale? 

3. When Tare is at fo much per cwt. to find the Net 

Weight. 

RULE. 

Divide the whole Grofs by the faid Part or Parts, that 
the Tare is of a .'wt. and the Quotient thence arifing will 
be the Tare, which fubtradled from the Grofe, as before, 
will give the Net Weight. 

EXAMPLES. 

5. Y^^hat is the Net Weight of 22 Barrels of *Figs, cach^ 

2 cwt. I qr. 17 lb. Gro&, Tare at 14 lb. per cwt. ? 
€.- Wlr*i is tli€ Net Weight of 9 hhds. of Sugar, each 
weighing 6 cwt. 2 qrs. 12 lb. Grols, Tare at 17 lb. per 
cwt.? 

4. When Trett is allowed with the Tare, to find the Net 
Weight. 

RULE. 

Find the Tare as before, and fubtraA it from the Grofs, 
the Remainder will be the Suttle, which divide by 26, and 
the Quotient will be the Trett, which fubtradl from the 
Suttle, the Remainder will be the Net Weight. 

EXAMPLES. 
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EXAMPLES. 

7. What is the Net Weight of i5 cwt. 3 qrs. Grofe, Tare 

I cwt. I qr. 12 lb. and Trett\f lb. per 104? 

8. In 27 Bags of Cofiee, each weighing Grofs, 2 cwt. 

3 qrs. 2j ib. Tare 13 lb. per 112 lb. and Trctt 4 lb. 
per 1041b. what is the Net Weight ? 

5. When Cloff is allowed, to find the Net Weights 

RULE. 

Divide the whole Grofs, by 1^8, 2 lb. bemg 168th Part 
of 3 cwt. 9r 336 lb* or you may divide the Number of cwts. 
by 3, which brings them into 3 cwts. then 2 lb. being 
allowed for every 3 cwt. fo as many 3 cwts. as it produces, 
fo many 2 lb. it will allow,, which divided by 56, (the 
double Founds in a cwt.) the Quotient will be the Hundreds, 
and the Remainder will be fo many 2 lb. to which adding 
what may be allowed for the odd cwts. qrs. and lb. of the 
given Weight,, will make the whole Cloff, which fubtra^ 
from the Grofe will be the Net Weight. 

EXAMPLES. 

9. What Will be the Net Weight of 5647 cwt. 3 qrs. 13 lb. 

Grofs, allowii^ for ClofiF 2 lb. for every 3 cwt.? 

10. What is the Net Wei^t of 14 Barrels of Spices, weigh- 
ing altogpether 42 cwt. 3 qrs. Grofs,. allowing for ClofT 
a lb. per 3 cwt.? 

6. When Tare, Trett, and Cbff, be allowed with any 
Quantity (Grofs) to find the Net Weight. 

RULE. 

For the Tare and Trett, proceed as m Cafe IV.'and the 
Remainder, which was called the Net there, will be the 
Suttle here, which to find the Cbff of, proceed as in the 
JaftCafe. 

EXAMPLES. 

XI. What is the Net Weight of 15 cwt. 3 qrs, alb. Grofs, 
13 allowing 
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allowing for Tare 7 lb. pcrcwU Trctt 41b. per 104 lb. 
and Cloff 2 lb. for a cwt. ? 
1 2. What is the Net Weight of 4 bhds. of Sugar, wei|^ik)g 
as foiiowsy viz. 



No. 1. 
3. 



cwt, qrs,, lb, 



4 2 17^ 

5 3 '4 (Tare 8 lb. per cwt. Trctt 41b. per 

3. .3 2 s6 r 1041b. Cloff 2 lb. per 3 cwt, 

4. 6 2 12 J 

QUEStlONS for EXERCISE. 

' 13. The Net Proceeds of a Hogfliead of Barbadocs Sugar, 

wcfc 4/. 14J. 61/. the Cullom and Fees 2/. 8j. SJ. 

Jr Freight 2 2 J. 8</. PaAorage 4J. 91/. The Grofs Weight 

was 9 cwt. 3<jrs. 10 lb. Tait % lb. in 10 : Ptbj then 
how was the Sugar rated in the fiiU of Paiteb ? . 
14. I have imported 80 Jars of Lucca Oil^ each containing 
X 1 80 folid Inches : What cam^ the Freight to, at 41. 6if. 
per cwt. Tare ilb. in 10, counting 7^ lb. cf Oil to tbe 
Wine Gallon of 231 cubic Inches ? 

17. SIMPLfe INTEREST . 

Is that which arxfes only from ^ Pnnoip3H and is a Pro- 
fit allowed by the Borrower to thcH[jender»*4br fte Loan or 
Forbearance dF an^ Sum of Money, for fome determined 
Space of Time, and at any Rate (p6r Cent, pwr Annum) 
agreed upon ; which according to Law muft not exceed 5/. 
for ^ Ufe or lfit<*rcfl of 100/. Ptthcipal, called Cent, for 
12 Month?, called -Aisiiiutfn. 

The Amount is the Principal and Interefl added toge- 
thcr. 

Notc.--Tbc Rules for Simple Intttreft^ fervc-elfo forcaU 
culating Pa<5lorage, Brokers^, Infurance^ purchafing of 
Stocks, or any Thing elfe, that is rated at fo muck per 
Cent. 

To find the intCTcft of aoy Sum of Money, for any Num- 
ber of Years. 

RULE. 
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ft tJ L fi. 

Miilt%1y the Prifici|«l by «be fei» p«r Cent, thit J*nj- 
dudk divided by 100, Will give the Intereft £>r a Year, which 
teuki{>lied by the Number of Yeats giv<»n, and the Produdl 
will be the Anfwer. Or, by taking the aliquot Part or 
Pans whh ikt {Iveft Rate tfatit ^te hi too/. 

EXAMPLES. 

X. What 18 the Intenft of 824/. iBs. zd. for a Year, at four 

XCent. per Annum ? 
1 18 the Imer«ft dS s<^. for 4 Yeats, at 4<| per Gent. 
p er Annum ? , 

3. Wk^ 48 the Amount <^ 2^4/. 4^. for xa Y«dnr, at 5 p«r ^^ 

Cent, per Annum? ':l 

Whel^ the Rate pet Coikt.. ii dt, f, ot i> ihote th^an the i 

Pounds given in the faid Rate. 1 

R U L B. 

Multipl)r ±t PrikKTipal bf ite Pounds in die Rate per 
Ceot. then lake Parts for i, f, or h ^^ the Princ^Mil^ 
which add to the Produd, and the Sana divide by 10^, cb 
before. 

EXAMPLES. 

4. Vhat is the Iptereft of 246/. i8i. for a Year, at 4^ per 

Cent, per Annuih f * 

5. What is the Intereft of X40/. xoj. for 7 Ycart, it 4J per 

Cent, pet Atmuiti ? 
^. W?!at is the Atnount bf 470/. fot S Tt&ts, « gfi per 
Cent, per Annum ? 

COMMISSION 

Is an Allowance from a Merchant to hb Pz^t^ or Cor- 
Ttfpondfent abroad, in buying and felling of (yrooda^ and is 
at a certain Rate per Cent, according to the Cuftom of the 
Country^ WKere UieJ*aiSl^ xtCdd^ 

This, as well as Brokerage and Infurance, is computed 
ih the &meManner as br even^und^, and for f, i, ^i, 
^inthcbttCafe* 

EXAMPLES. 
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£ X A M P L E is. 

7. My Fa<$lor writes me Word, that he has bought Groods^ 

upon my Account, to the Value of 474A 14^. 6d. I 
demand to know what his CommiiliQn comes to, at 3^/. 
per Cent« ? 

8. Suppofe i allow my Correfpondent 2-1 p^ Cent, for his 

Coxnmiifion ; what is his Demand on the Difturfement 

of 742/. 125. 6d.^ 

BROKERAGE 

Is an Allowance or Fee paid unto a Perfon called a Bro- 
ker, for ailifting others in buying or difpofing of their 
Goods, and in the City of London they are not to ad with- 
out a Licence from the Lord Mayor. 

3. To find the Brokerage for any Sum, at any Rate uz^- 
dcr i/. per Cent. 

RULE- 

Divide the given Sum by xoo, and it witt give the In- 
tereft at t/. per Cent, which Intereil you muft take Parts 
from, with the Rate per Cent and add them together, the 
Sum will be the Brokerage reqiiired. 

EXAMPLES. 

9. What is the Brokerage of 420/. i2x. 6d, at 6i. 4/ per 
Cent.? 

10. Suppofe I employ a Broker, who fells Goods for me, 
to the Value of 1000/. what may he demand for Broken- 
age, it being at 4/. 6d. per Cent. ? 

11. Suppofe. a Broker difpofes of Goods for me, to the 

Amount of 540/. lor. what come$ the Brokerage to,, 
at 131. lod. per Cent.? 

12. What is the Brokerage of 2474/, rjj^. at i<)j, ^id. per 

Cent. ? 

INSURANCE. 

Is a ContraA or Agreement whereby one or more Per- 
ibns» calldl Infuprers^ &c. oblige thenifeiyes to anfwer for . 

the 
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the Lofs or Damage of Ships, Houfcs, Goods, Sec. by 
Storms, Fires, &c. in Coniideration of a^Prcmium, paid hj 
the Proprietors of the Thing injured. 

To find the Infurance of any Sum, at any Rate under i/. 
proceed as in the lall Cafe ; ii above, as in Cafe L 

EXAMPLES. 

13. Suppofe I infure for 1460/. at 2s, 6d. per Cent, per 

Annum, what doth the Infurance come to ? 

14. What is the Infurance of 2460/. at 10/. 15;. per Cent. ? 

15. Shipped at Jamaica, Goods to the Value of 2500/. up- 

on which I made an Infurance at 6f /. per Cent, what 
does it come to ? 

16. What is the Infurance of an Eaft India Ship and Cargo, 
valued at 7406/. ijs. 6d. at isid. per Cent.? 

PURCHASING of STOCKS. 

Stocks are the public Funds of the Nation, the Shares of 
which being transferable from one Perfon to another, occa- 
lions that exteniive Buiinefs called Stock Jobbing* 

RULE. 

Multiply the Sum to be purchafed, by the Excefs of the 
Rate per Cent, above 100, the Produdl divide by 100, as 
before, and the Quotient added to the given Sum, will give 
the required Purchafe. 

If under Par, i, e. if under 100 per Cent, proceed as in 
CafcIL 

EXAMPLES. 

r/. What is the Purchafe of 400/. South Sea Stock, at lao/. 
5J. per Cent. ? 

18. What is the Pufchafe of 470/. Bank Stock, at 87} per 

Cent.? 

19. What is the Purchafe of 247O/. 17s. rod. Bank Annui- 

ties, at 103-1 P^^ Cent.? 

20. What is the Purchafe of 876/. India Stock, at 114I per 

Cent,? 

4. When 
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•4. When the Intcreft is for i, i, or 7 of a Year, or any 
Number of Years bdides. 

RULE. 

Find the Intcreft for the Years, as in Cafe I. then for 
it t» or ii take Parte from the Intcreft of z Year, i. e. for 
i, take one-fourth Part of the faid Intereft, for i^ take one- 
half, and for J, take the Parts compounded of |-, that is» 
a half for -J, then half of that halt for ■}, which added to 
the Intereft for Years (if any) the Sum will be the Intereft 
required, 

EXAMPLES. 

21. What is the Intereft of 427/. loi. for four Months, at 

4 per Cent, per Annum ? 

22. What is the Intereft of 246/. i2i. 6d, for ij Year, at 

5 per Cent, per Annum ? 

23. Lent 2og/. i8j. upon a Mortgage, to receive Intereft 

for the fame, at 4^- per Cent, per Annum, till it was 
paid off, which was not till the end of 4^ Years after ; 
now I fhould be glad to know what's due to me ? 

24. A Gentleman dying left his Daughter 604/. lys* Sd, 

for her Fortune, to be paid her, when at Age, with 
Intereft, at 5^ per Cent, per Annum. Now fee came 
to Age in 3 Years 9 Months after her Father's Death : 
What is the Amount of her Fortune, that is, what Ls Che 
to receive in all, Principal and Intereft ? 

5. When the Intereft required is for any Number of 
Weeks. 

RULES. 

1. Find the Intereft of the given Sum for a Year^ as m 
Cafe I. 

2. Say, as 52 Weeks : are to that Intereft of the given 
Sum : : fo are the Weeks given : to the Intereft required. 
Or you may divide the given Weeks into aliquot Parts of 
a Year, or 5 a Weeks* 

EXAMPJ-ES. 
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EXAMPLES. 

25. What is the Intereft of 400/. 151. for 4 Weeks at 4 pet 

Cent, per Annum ? 

26. VP'liat is the Amount of 600/. for 26 Weeks, at 37 per 

Cent, per Annum ? 
2j* What is the Intereft of 740/. for 4 Years and 42 Weeks, 

at 5 per Cent, per Annum ?^ 
28. What is the Amount of 200/. for 5 Years and ^o Weeks, 

at 44 per Cent, per Annum ? 

S. To find the Intereft of any Sum, for any Number of 
Days. 

RULE' S. 

i» Say as 365 Days : are to the Intereft of the given Sum 
for a Year : : fo are the Days given : to the Intereft re- 
quired. 

2. (When convenient) divide the Days into aliquot Parts 
of a Year, or 365. 

3. Reduce the Principal into Pence, which multiply by 
the Number of Days, and that Produdl by the Rate per 
Cent, for a Dividend, then multiply 365. (the Days in a Year) 
by 100 for a Divifor, by which divide the Dividend, and 
the Quotient will be the Anfwer in Pence, which bring to 
Pounds. 

4. Multiply the given Sum by the Number of Days, and 

divide the Pit)du^ by 7300 (viz. — ^^-^) tfie Quotient 

will give the Intereft at j per Cent, and for z^ higher or 
lower Rate, take aliquot'Parts for a jbifftrence, which add 
or fubtra^l accordingly. 
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A Table of Days for any given Time lefs than a Yeai». 
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The USE of the TABLE. 

Firft, To know the Number of Days from the Begbning 
of the Year to any given Day of any Month. 

This is obtained hy Infpcdlion only ; thus, from January 
the ift> to Auguft the Sth, is 2ao l>^^s ; to November 
the 24th is 328 Days» &c. 

Secondly, To know what is the Number of Days from any 
given Day of ar\y Month, to the end of the Ycar> 
Suppofe Auguft 8th, then from — 365 Days> 

Subtradl the Number anfwering to Augufl 8, 2 20 

There amains tht Number of Days, viz^ 14^ 

Thirdly, To find the Number of Days between the given 

Daj of any Month, and the given Day of any other 

Month, in the ^oBre Yean 
For Inftance, To know how4»any Days there are between 

May the 9th, and November the ,5th. 
Thus, from the Number anfwering to Nov. ^, 309 Days^ 
Subtract that anfwering to May-9, 129 

The Remainder is the Number of D^tys fought \ -^ — 

viz. * -*- — — — - J 180 

Fourthly, To find the Number of Days from any given Payv 
of any Month in one Year, to any given Day of any 
Month in the next Year. 

How many Days is it from OAober the 1 2th in one Year> 
to June the 10th in the next? 

Thus, from the Days of a whole Year> 565 Days, 

SubtraA the Number anfwfering to Odl. 1^, viz, 285 

Remains the Number to the End of the Yeal»> 80 

To which add^e dumber to Jiinc ro^ i6i 

TheSumistheNumber of &aysrequirecl> \\t. 241 

And thus is the Number of Days rtad5Iy4camd for an? 
Interval of Time given, in the fame Year ^Ji^^eMtly ; of 
which is Pan of one, or Part of another Year. 

& S^AMP^BS. 
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; EXAMPLES. 

f 

29. What is the Intereft of 200/. for 73 Days, at 3$ per 

Cent, per Annum ? 

30. What is the Amount of 340/. loi. from January i, 

1779, to July i3 following, at 5 per Cent, per Ann. ? 

31. What is the Intereft of 500/. from December 4, 1779, 

to March 10, 1781,314 per Cent, per Annum? 

When the Amount, Time, and Rate per Cent, are given, 
to find the Principal. 

I * RULES. 

7. I. Say, as the Amount of 100/. at the Rate and Time 
given : is to 100/. : : fo is the Amount given : to the Prin- 
cipal required. Or, 

2. The Examples in this and the two following Cafes 
may be folved by the Rule in Sedl. XV. 

EXAMPLES. 

32. What Prmcipal, being put to Intereft for 9^ Years, at 
4-1 per Cent, per Annum, will amount to 856/. ioj. 

^^, What Principal, being put out to Intereft for 7i Years, 
will amount to 614/. 35. 1 1</. at 3 per Cent, per Ann.? 

8. When the Principal, Rate per Cent, and the Amouftt 
are given, to find the Time. 

RULE. 

Say, as the Intereft of the Principal fov a Year ^: is to f 
Year : : fo is the whole Intereft : to the Time required. 

EXAMPLES. 

34. In what Time will 600/. amount to 8^6/. 101. at 4^ 
per Cent, per Annum ? 

35. In what Time will 496/. 6s. 8 J, amount to ^14/. 3J. 
I zi/. at 3 per Cent, per Annum ? 

9. When the jprincipal, Amount, and Time, are given, to 
find the Rate per Cent* 

RULES. 
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RULES. 

1. Say, as the Principal : is to the Intereft, for the whole 
Time : : fo is 100/. to the Intereft for the (ame Time. 

2. Divide that Intereft by the given Time, and the Quo-. 
tieiit will be the Rate per Cent, required. 

EXAMPLES. 

3 5. At what Rate per Cent, per Annum, will SooL amount 
to 8^6/. 10/. in g-j- Years? • 

37. At what Rate per Cent, per Annum, will 498/. 6s. 8J. 

amount to 614./. 3/. 1 1//. in 7 J Yea rs? 

QUESTIONS for Exercife in the Eight laft Cases, at Lcifurc 
Hours. 

38. Lent at Chriftmas 1771, the Sum of 5000/. at 4^ per 

Cent, after which Time I lent feyeral Sums at the fame 
Rate, and drew.upon the Borrower, as Bulincfs required ; 
viz. on Lady-day 1772, I drew for 185 Guineas ; on 
Midfuramer-day following, I lent 500 Moidores, and 
drew for 70O/. and on Michaelmas-day, in the fame 
Year, I lent 569/. 17/. I demand what Caih the Bor- 
rower owed me at that Time ? 

39. On the firft of May 1779, I lent Ralph Newlands, per 
Bill at one Day's Date, 500/. which I received back in 
the following partial Payments; viz. on the 13th of 
May ^o/. on the 4th of June 56/. on tjie 14th of July 

•44/. on the 23d ditto 50/. on the i8th of Auguft 8^1. 
on the 30th ditto 13/. on the 21ft of September -30/. 
on the 1 8th of Odober 30/. on the 29th ditto 40/. on 
the nth of November 50/. and on the 28th of Decem- 
ber ^oL Now I demand to know what Intereft is due 
at 5 per Cent, per Annum ? 

40. Lent to John Jarnefon, per Bill, dated iSth of Jan. 178^, 

payable one Day after Date, 878/. 195. 10^. which I 
received back in the following partial Payments ; viz. 
on the 27 th of February 57/. i^j. jd. on the i8tli of 
March 37/. 14J. on the 29th of April 34/. us, on 
the 1 2th of May 13^/. 15J. yd. on the 19th of June 
6yL jgs. ^d, on the 15th of July 15 Guineas and 6d. 
on the 2jth ditto in/. 11/. ii</. on the 3d of Odober 
K 2 78/.' 
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'i ySl js. ^d. on the 19th of November roc/, on the 

I 23d ditto lool. and on the 30th of December received 

I the Btlance of the Principal : How much Intereft 

Qlight I to claim at 5 per Cent. ? 
I ^T. Lent I109 Guineas at 4 per Cent, by the i8th of Auguft 

' '7^4* ^^^^ raifed by the Intereft to fo many Moi- 

dores : abating Half a Crown, pray on what Day did . 

the Bond bear Date ? 
4a. If 1 00/. in K3 Years be allowed to gain 39/. 194^ 8^. in 
-^ — what Tinae will any othet Sum double itfclf at. the 

ferae Rate of Intereft ? 

43. A Bond was njade on the yth of Auguft 1773* at 6 per 
I Cent, per Annum, for 11 14/. loi. on the i ith of May, 
f '77^> iJ^L was paad o£F, and a fxtSh Bond entered into 

I for the Remainder, at si per Cent, per Annum, at the 

I xime the Intereft for this laft was 2iL 161. 8^. there 

was paid off 87/. xi^ ^d. The old Bond being then 
taken up, a ne%v one was given for the Refidue, which 
being paid off September 11, 1784, the Bond-owner 
took no more «:han 1409/. 161. 8^. in full Payment : at 
what Rste«i4U he take Intereft per Cent, per Annum» 
upon the laft Renewal of the Bond ? 

44. It is propofed by an elderly Perfon in Trade, definnis of 
a little KcTplte, to admit a fober induftrious young Fel« 
|ow in the Buiinefs ; and to encourage him, offers, that 
if his Circumftances will allow him to advance 100/. his 
pay fiiall be 40/. di Year ; if he fliall be able to put 
^qL into the Stock, he fhall have 55!. a Year, and if 
^00/. he {hall receive 7oi. annuatly. In this Propofal,. 
what was allowed for nis Attendance fimply ? and what 
Kate per Cent, was allowed for his Money r 

45. June 23d, r745, bought 900/. of New South Sea An- 

nuities, at mi per Cent. viz. The Day before the 
doling the Books, the Brokerage whereof is always 
au 6d, per Cent, on the Capital, whelher you buy oy 
fell : The Midfummer Dividend 2 per Cent* became 
due and payable on the xQth of Auguft following ; by 
which Time the Rebellion growin| confiderable in the 
North, the faid Annuities were down at 92^ per Cent* 
In the general Alarm,, fold 400/. Capital at that Price ; 
but continued the Remainder, till a fecond^ third,., 
0, fourth,, and fifUi Dividend,, as. before^ came due ; and 

, oa 
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on opening the Books on the loth of Auguft, ij^jj 
Ibid out at io2f per Cent. Now reckoning, I might 
have made 5 per Cent, of my Money, had I kept it 
out of the Stocks, how ftood this Article in poiflt of 
Profit and Lofs ? 

18. COMPOUND INTEREST 

Is that which ariies both from Principal and its Interelk 
put together, as the Intereft becomes due, but not paid ; the 
lame Interefl is allowed upon that Interefl unpaid, as was 
upon the Principal, fo it becomes a Part of the Principal ; 
and for which Reafon it is called Ihtereft upon Intcreft, or 
Compound Intereft. 

It is not lawfiil to let out Money at Compound Intcreft, 
yet in purchaling oi Annuities or Penfionst and Leafes in 
•Reverfion, it is ufual to allow Cooopound Interefl to the 
Purchafer for his Ready Money, and thcr<?fore makes it 
neccilary that it {houJd be underftood. 

But as it may (as well as other Cafes of Intcrefl) be more 
conveniently performed by Decimals, fo fhall only here 
give the Rule, and two or three Examples. 

R U L E. 

r. Find the firft Year's Intereft as in Cafe I. add that In- 
tereft to the Principal, which Sum will become the fccond 
.Year's Principal, and fo on for any Number of Years. 

2. Subtrad the given Principal from the laft Amount, 
aad the Remainder will be the Intereft required.^ 

EXAMPLES. 

», What is the Compound Intereft of 5po/. forborne 3 Years 

at 5 per Cent, per Annum ? 
a. "What is the Amount of i jo/. for 5: Yearjj at 4 per Cent. 

per Annum, Compound Intereft ? 
•3. What is the Compound Intereft of 440/. \&s. for 4 Years 

7 Months, and i^ Days, at 5 per Cent, per Annum ? ' 

Note. — When the Intereft is rec^uired for Months and Days 

beiides Years, you muft find the Intereft for ono Year 

more than the. Number of Years given, and fronv th»t 

K 3 Year* 
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Yearns Inte»ft, take Parts from > for the Mohtkg aiul 
Days, which add to. the laft Year's Intcreft^. and the. 
SuiQ wiM be the Intaell required. 

19. RSDATE, or DISCOUNT, 

Is d)e abating of fo much on a Debt, to be paid before it 
becomes due„ which Payment (Rebate being deducted) if 
fat out to Intereft for the fame Tinoye and Rate per Cent, 
per Annum, would be equal to the Sum firft due. 

RULES. 

1. Fin4 the Intereft of lool for the Time given, and 
Rate per Cent, which intereft add to too/, 

i. As that Sum : is to the Intereft of the u>oL or t^ 
100 : : fo is Debt or Sum prropofed : to tKe Rebate or pre- 
iisnt Worth required. Or fubtratft the Rebate from the 
given Sum, and the Remainder wi41 be the prefent Worthy 
ox Money to be paid down. 

EXAMPLES. 

». "What is the Rebate of 4*0/. for j Months 6 Days, at 5 
per Cent, per Annum ? 

2, What 1^ the prefent Worth of lOok fiw^ la Months, at 

€ per Cent. ? 

3, What is the Rebate and prefent Worrii of 600/. 101. Sd, 

payable in kq Months, at 4 pei Cent, per Annum ? 

4, What is the Difcount of S^oL i6u being due July 2j.^ 

1784, this being December 12, 1783, at 5 per Cent, 
per Annum ? 

^. Sold Qoods to the Value of 430^ to be paid at two 4 
Months,, that is» Half at 4 Months,, and the other Half 
at 8 Mon As : What muft be difcoimted for the prefent 
Payment of the Whole, Difcount being at 5 per Cent, 
per Anoum ? 

^ Suppofe I have a Legacy of ^^oL left rae on the aift of 
May, 1784, but not to be paid til! Chriftmas^Day fol- 
lowing; what is fht prefent Woith, -Difcount ^owed, 
•t 5 per Cent, per Annum ? 

7. ^lak is tke pretot Worth of ^2 2oLf j^jbHc^ follows*. 

looiL 
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looi. at ft MoQtbs, 60L dl^s Months^ and the Remain- 
der at 9 Months; Difcount at 6 per Cent, per Ann. ? 

& Sold Goods to the Yahie of 400^. to be paid, at'tbree 
3 Months, as follows, viz. tirfl f , fecond i» and lh|r 
Jbleft the third Payment ; what i& rfie Difcount, and 
prelent Worth of the Vhele, at 4i per Cent, per 
Annum ? 

9* What rqidf Money will dlfcharge a Dd>t of 360/. due at 
two ^MtHiths, that is^ i^^t ;|; Months, and the Reft at 
10 ; Difcount at 3 per Cent, per Annum? 

10, What Difference is there between the Inteftii of ^o/. 
at 5 per Cent, per Annrnn for 12 Years, and the Dif- 
count of the fame Sum, at the fame Rate,, and for the 
fame Time ? 

1 1 . What ready Money will difcharge a Debt of 13377^ 
^3^. 4</. due two Years, three Quarters, a^, Days hence». 
Dilcount- at 4I per Cent, per Annum ? - 

30. EQUATION of PAYMENTS 

Is when feveral Debts are payable at diiRsrait Times, but 
is mutually agreed between Debtor and Creditor,, that aU 
thofe feveral Soms be paid at once, and at fuch a Time as 
that neither Party may be wronged thereby ; this is oafleA 
equating the Time of Payment. The comn:M>a Rule is as^ 
follows*. 

R U L E. 

Mukipls the Sum of each particular Papnent hf its Tlme^ 
then add the Produdls together, and divide the Sum by this 
whole Debt, the Quotient (by this Rule) is the equate^ 
Time for the Payment of the Whole. 

EXAMPLES. 

i. B. owes C. SooL whereof 2oo4 is to be paid at 3 Mon^^ 

« i^oi. at 4 Months, and the Reft at 6 Months^, but 

they afterwards agre^ the Whole fhould be paid at 

once ; roqfuired the Ticae ? 

2. A. bou^cSf B. a Quantity of Goods, which caoie ta 

. 460! to be paid in the foUowing Manner, viz. 200% 

at 2 Months^ and the Reft at ^ Mo^thsi. but afterwards 

they 
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they agree to make one Payment of the Whole ; I de- 
mand the equated Time ? 

3, C. owes D. a certain Sum, which is to be difcharged in 
the following Manner, \it. -J at 3 Months, j- in 4 
Months, and -5 at g Months, but they afterwards agree 
to have but one Payment of the Whole : the equated 
Time is required ? 

A, A Debt is to be difcharged thus, viz. :J- prefcnt, i at 4 
Months, -J- at 5 Months, and the reft at 6 Months, what 
is the equated Time for the Whole ? 

5. E, is indebted to F. 240/. which by Agreement is to be 
paid at 5 Months hence ; but E. is willing to pay him 
40/. down, provided he will give him a longer Time 
lor the Payment of the Remainder, which is agreed on : 
the Time of Payment is required ? 

21. SINGLE FELLOWSHIP, 

O R 

FELLOWSHIP WITHOUT TIME, 

Is when two or more Perfons join their Stocks, and Trade 
logether : To determine each Pcrfon's particular Share of 
the Gain or Lofs, in Proportion to his Principal paid into 
the Stock, obferve the following 

R U L B. 

• As the Sum of the feveral Stocks : to the Gain^or Lofs, 
': : fo is each Perfon's Share in the Stock : to his Share of 
the Gain or Lofs. . 

^ P R O O F. 

Add all the Shares together, and that Sum (if right) will 
be equal to the whole Gain or Lofs. 

EXAMPLES. 

I Two Merchants, A. and B. join in Partncrfhipr A. lays 

' * in 80/. B. 60/. and they gain 28A what is eaeh Man's. 

Share of the faid Gain ^ 

2. Three 
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2. Throe Perfonsy C. D. and £. trade together, and make 

a joint Stock of 824/. and in three Years Time the/ 
gained as much, and joL over ; C.*s Stock was 320I 
D/s 340/. i demand £L*s Stock, and what each Per- 
fon gained by trading ? 

3. Suppofe four Merch^te, A. B. C. and D. join their 

Stocks and Txade together, of which A. put in t» fi. |» 
C. f and D, \t but, at the Expiration of za Months, 
they had the Misfortune to loie 120L what muil each 
Peribn fufier of the faid Lois ? 

4* Three Meschants, O* £. and F. in Paztnerflup toge^r^ 
and with one comnunon Stock of 40oi. they gained as 
follows, viz. D» 3oi. £. 48/, and F* 42/. what was each 
Man*s Stock ? 

5* Suppofe the Money and £^<5b of a Bankrupt, amounted - 
to 2420/, 171. 6sL and he b indebted as follows^ viz* 
to A. loooli to B. 640/. to C. 900/. and to D. 842/. 
16s, how muft his Efibdb be divided amongft thcm^ that 
ht what muft each have ? 

QUESTIONS for Exerdie at Leifuxe Hooii^ 

6. A Father, ignorant m Nunters, ordered 500/. to be 

divided amongft his five Sonsi^ thus, give A« fays he» 
|, B. i, C. |, D. |, and £. | : Part diis equiubly 
amongft them, according to the Father s Intention f 

7. Three Perfons purchafe together a Weft-India Sloop^ 

towaxds which A. advanced |, B. y* and C« 1404. 
how much paid A. and B* and what part o§ die Veflel 
hadC? 

8. A. and B. clear by an Adventure at Sea ^ Guineas,. 

with which they agree lo buy a Horfe and Chaife ; 
whereof they were to have the Ufe, in Proportion to 
the Sums adventured, which was found to be A. 10 : 
to B. 7 ; they cleared 45 per Cent. ; what Money thea 
did each fend abroad ? 
9* A. and B. join their "Stocks, and veft them in Brandies* 
A.*s Stock was 19/. 195. 8^. more than thai of B. ; now 
by felling out their Commodity at 55*. per Anchor, A.. 
cleared 74/. i is. tqd B. juft 50 Guineas. The Quan- 
tity of Brandy dealt for btiequiied^ and the Gainupoa 
the Anchor? 

xo,, In 
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10. In an Article of Trade, A. gains 141. 6 J. and his Ad- 
venture was 35/. more than B.*s, whpfe Share of the 

' Profit is but ^s. 6d, what are the Particulars of their 
' Stock? 

11. Three Perfons, A. B. and C. entered in joint Trade, to 

which A. contributed 210/. B. 31;!/. they cleared 140/. 
whereof 37/. loi. belongs of Right to C. That Pcr- 
fon*s Stock, and the feveral Gains of th*e other two, are 
required ? 
i2i A. and B. venturing equal Sums of Money, clear by 
joint Trade 154/. by Agreement A. was to haye 8 per 
Cent, bccaufe he fpent Time in Execution of the Pro- 
je<ft, and B. was to have, only 5. The Queftion iSy 
what was allotted A. for his Trouble ? 

13. A. B. and C. are three Horfes belonging to different 

Men, and are employed as a Team to draw a Load of 
Wheat from Hertford for 305. A. and B. are deemed to 
do^ of the Work, A. and C. }, and B. and C. t\y of 
it ; they are to be paid proportionally, and do you 
know how to divide it as it fhould be? 

14. Bought 100 Quarters of Malt, Meal, and Oat-nieal, 

together, for 142/. For every 5 Bufhels of ^ak, I 
' had 3 of Meal ; for every 8 of Meal, I had 7 of Oat- 
meal : Pray what did thefe coft me feverally a Bufhel, 
the Malt being half as dear again as the Meal, 
and the Meal being double the Price of the Oat- 
meal ? 
1$' In railing a joint Stock of 400/. A. advanced -^-j. B. 
4t of |. C. 4 more ; the Dtflference between A.'s Ad- 
venture and fi.*s, and D. the reft of the Money ; what * 
did every one fubfcribc ? 

22. DOUBLE FELLOWSHIP, 

o n 
FELLOWSHIP WITH TIME^ 

Is when each Perfon's Stock continues unequal Time in 
Ckmipany, fo that a Confideration rouft be made of the 
Time* as well as of the Stock. 

RULE. 
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RULE. 

Multiply each Perfon's Stoek by the Time it has conti 
nued in Trade, and proceed with the Proctuc5ls, as with the 
particular Stocks in Single Fellowftiip. 

PROOF. 

As in Single Fellowfliip. 

EXAMPLES. 

1. Three Merchants, A. B. and C. enter into Partnerfhip, 

thus ; A. puts into the Stock 240/. for 4 Months, b. 
120/. for 6 Months, and C. 200/. for 8 Months ; with 
this joint Stock they traffic and gain 260/. it is required 
to find each Perfon's Share of the Gain, proportionable 
to his Stock and Time of employing it ? 

2. A Ship's Company take a Prize, Value 4000/. which 

they agree to divide amongft them, according to their 
Pay and Time they have been on board ; now the Offi- 
cers and Midfhipmen have been on board 4 Months, 
and the Sailors 3 ; the Officers have 50 j. a Month, the 
Midfhipmen 40 j. and the Sailors 28/. moreover, 
there are 4 Officers, 8 Midfhipmen, and 120 Sailors : 
I demand to know what each Perfon's Share is of the 
faid Prize ? 

3. A. B. and C. rent a Piece of Land, for which they pay 

40/. per Annum ; A. puts in 60 Oxen for 4 Months,' B. 
40 Oxen for 5 Months, and C. 30 Oxen for the Re- 
mainder of the Year ; what muft each Perfon pay of 
the faid Rent ? 

4. Three Merchants, A. B. and C. in Partnerfhip togetker 

for a Year, put into one common Stock as follows, viz. 

A. put in 400/. and at 6 Months End withdraws 200/. 

B. puts in 360/. and at 7 Months End 100/. more, but 
at the End of 9 Months he takes out 120/. C. puts in 
tgoL and at 8'Months End no/, more, .but at the End 
of 10 Months he takes out 100/. they gain 460/. what 
is each Man's Share ? 

QUES- 
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QUESTIONS for Excrcifc at Leifurc Hours. 

j;. A. and B. in Partncrfliip equally divide the Gain ; A.'s 
Money, which was 84/. 12s, 6d. lay for 19 Months, 
and B.*s for fio mor« than 7 ; the Adventure of the 
latter is fought ? 

6. A. for 9 Months Adventure received 20/. B. for one of 

7 Months received 25 Guineas, and'C. for lying out 
of his Contributions 5 Months, had a Title to 32/. 
The Total of their Adventures multiplied into their 
rcip^ivc Times, was 640/. what then were the Par- 
ticulars ? 

7. A, clears 13/. in 6 Months, B. 18/. in 5 Months, and 

C. 23/. in 9 Months, with a Stock oi 72/. lOi. what 
then did the general Stock Amount to ? 

^. X. Y. and Z. in Company, make one common Stock of 
4262/. X/s Money was in 4 Months, Y.*s 6 Months, 
and Z/s 9 Months, they gained 420/. which was to 
be divided in the following Manner, viz. f of X.'s 
Gain, to be equal to \ of Y.'s, and \ of Y.'s Gain to 
be equal to -J of Z.'s. Quere, what each Pcrfon gained 
and put in ? 

9. A. B. and C. in Company ; A. put in his Share of the 
Stock for ^ Months, and laid Claim to \ of the Profits^ 
B. put in his for 8 Months, C. advanced 400^. for j 
Months, and required on this Balance | of the Gain ; 
the Stock of the other two Adventurers is fought ? 

to. A, and B. paid caually for a Horfe, Feb. 7, r77i ; A, 
on the loth, took him ^ Journey in the Weft, and ri^ 
turned on the toth of June following ; B. on the «d 
of Augufl took him into Sootland> and flayed till Nov 
13 , and this concluded his Service for this Year. From 
Jan. tyth following, A. ufed him tfcn Days» and in fix 
Weeks after his Return, employed him till April goth^ 
B. then rode him irom May^day to Midfummer, Al had 
him from the t4th of July, to 14 Days after St. James*8 
Tide ; B. on Sept. 30th, took him tnb Norfolk, and 
came back 0(%. t9th ;;, he then was fold for 7/. loi. and 
they would have the Money parted equitably between 
them, viz. in Proportion to the Ufe each made of their 
Steedf 

«3. BARTE&» 
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23. BARTER 

Is the changing of one CottxmoHdity for another, and in- 
forms us how to Proportion the Value of any Goods, fo that 
neither Party may fuftain Lofs. And if the Commodities 
exchanged are not of equal Value, the Defedl is fiippli^d 
with Money. 

RULES. 

1. Find the Value of that Commodity, whofe« Quantity is 
given, then find what Quantity of the other, at the given 
Rate, you can have for the aforefald Value, which Quantity 
will PC the Anfwer. . , ^ . . 

2.. When one has Goods at a certain Price ready Money, 
but in Bartcragc advances it to Something more, Jay, As 
the ready Money Price of the one ; is to its Bartering 
Price ; : fo is the ready Money Price of the other to. its 
Baitering Price ; then the Quantity of the latter Comm9- 
dity may be found either from the ready Money, or Bar- 
tering Price. 

EJCAMPLES. 

1. How much Sugar, at i/. loi. per cwt. muft be given in 

Barter, for 4 cwt. of Tea, at 125. per Pound ? 

2. How many Yards of Cloth, at i^s, per Yard, ipuft I 

give for 45 Yards of Shalloon, at iSd, per Yard ? 

3. ^. and B. Barter: A. hafli 30 cwt. of Prunes, at 6d. 

per lb. ready Money, but in Barter will have y-J//. per 
' lb. B. hath Hops worth 36/. per cwt. ready Money ; 
what ought B. to rate his Hops in Barter, and what 
Quantity muft be given for the ^o cwt. of Prunes ? 

4. A. hath Tea at 8i. 6d. per lb. ready Money, but in 

Barter will have lOi, per lb. B. hath Tobacco worth 
1 8 J. per lb. ready Money ; how muft B. rate bis To- 
bacco per lb. that his Profit may be equivalent with 
A/s? 



QUES- 
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Q U E S T I O N S for Excrcifc at Leifure Hours. 

^, A. has Currants worth ^d. per lb. but in Truck charges 
6V. and alfo requires one Half of that in ready Money ; 
15. has Candles worth 6s. Sd, the Dozen, and he in 
Barter, honeft Man, charges but 71. Should thcfc 
Perfons deal together for the Value of 20/. how much 
will A. have got of B. ? 

g. A. lets B. have a Hogfhcad of Sugar, Weight i8cwt. 
worth 31 J. for 42J. per cwt. one-third of which he is to 
pay in Caflij B. hath Paper worth 14J. the Ream, 
which it is agreed fhall bear no more than i ji. 6d. at 
that Rate, jtfid Truck for the Reft: how ftood the Ac- 
count ? 

7. A. has Kerfeyj at 4/. 5/. a Piece, ready Money; in 

' Bartef they are charged by him at 5/. 6s. each, and -J 

of that required down: B. has Flax^at 3^. per lb. how 

ought he to rate it in Truck, not to be hurt by the 

Extortion of A. ? 

%. A. has 50 Broad Cloths, at \iL 10s. a Piece, but in 
Change required 13/. taking Wool, at 2/. 6d. per 
Stone, of B. in return, that was really woith but 45. 
id. a Tod : The Queftion is, how many Sacks of Wool 
will pay for the Cloth, and which of the Dealers has 
the better in the Bargain ? 

9. A. with in Intention to clear 30 Guineas on a Bargain 

with B. rates Hops at i6d. per lb. that ftood him in 
lod. B. apprized of thatj fet down Malt, which coil 
20J. a Quarter, at an adequate Price ; how much Malt 
did they contraA for ? 

10. A. in order to put off to B. 720 Ells of damaged Hol- 

land, worth 5i. an Ell, at 6s. Sd. propofe, in Cafe he 
has' Half the Value in Money, to give B. thereon a Dif- 
count of 10 per Cent, the reft A. is to take out in Saf- 
fron, which B. apprized of the whole Management, 
rates in Juftice at 301. the Pound ; pray what was it 
really worth in ready Money, and what Quantity of 
Saffron was he to deliver on the Change? 
ti. A. has 100 Reams of Paper, atSj. ready Money, which 
in Barter he fets down at 10 j. B. fenfible of this, has 
Pamphlets at 6d. a Piece ready Money, which he ade- 
quately charges, and iniifls, befides, on j- of the Price 

of 
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of thofe he parts with in Specie ; what Number of the 
Books is he to deliver in Lieu of A.'s Paper, what Calh 
will make good the Dififercncc, and how much is B. 
the Gainer by this Affair ? 

12. A. andB. Barter; A. has 140 lb. 11 oz. of Plate, at 6s. 
4^. the Ounce, which in Truck he rates at 71* 2^. an 
Ounce, and allows a Difcount on his Part, to have -}- of 
that in ready Specie; B. has Tea worth gj. 6d, the ih. 
which he rates at 11s, 2d, When they come to ftrike 
the Balance, A. received but 7 cwt. 2 qrs. 1 8 lb. of 
Tea : Pray what Difcount did A. allow B. which of 
them had the Advantage, and how jtinch, in an Aiticie 
of Trade thus circumftanced ? 

13. A. and B. Truck; A* has x4c^vt. 2 qrs. 251b. of 
Farnham Hops, at 2/. igi. per cwt. but in Barter in- 
£ftB on 3 Guineas ; B. has Wine worth 6j. per Gallon^ 
which he raifes in Proportion to A. s Demand on the 
Balance ; A. received but a Hogihead and a Half of 
Wine: Pray what had he in ready Money f 

34. L O S S and^/J A 1 N 

Is a Rule by which we diicover the Gain or Lofs by any 
Parcel of Goods, and fo inllruds us how to raife or fali the 
Price of any Commodity in fuch Proportions, that neither 
our Gain may be fo ^corbitant as to injure our Cuftomers, 
nor our Lofs fo great as to impoverifli ourfeives ; which Is 
generally at fo much per Cent. 

In this Rule there arc great Varie^ of Examples, all of 
which may be eafily folved (with. a little Coafideration) bjr 
the following Proportion. 

IVhen the Quantity loft and gained of the Whole is givpn, 
to find the Value of any Part thereof. 

RULE. 

Say, As the whole Quantity of Goods : k to the Sum of 
the whole Coft and propofed Gain : : fo is any Part of faid 
Goods : to the Price they muft be fold for. 

When the propofed Gkiin or Lofs is at fo much per Cent, 
make ioo/« with the Gain or Lofs added to it, your 2d 
Term. 

La EXAMPLES. 
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Examples. 

1. Bought 240 Yards of Cloth, at 145. 6d, per Yard, and 

fold it again at i8j. per Yard. What did I gain by 
the Whole? 

2. Suppofe I give 46/. for 9 cwt. 2 qrs. 18 lb. of Sugar, at 

what Rate muft 1 fell it at per lb. to gain 1 2 Guineas 
by the Whole ? 

3. If I buy Tea at 8j. 6d. per lb. and fell it again for ioj. 

6d. what is the Gain per Cent. ? 

Tjbe five following Examples, in the Authors jpcntioned, are 
wronj; anfwered, which h the Rcafon of my inferting 
them here ; — the Error confifts in the ftating thcQuef- 
tion, by. making the Gain or Lpfs. pf 100/. the 2d 
Tei:m, iafte^d of its ^piaunt. 

4. If by felling Cjftth jit.^x. .per.EH, X gain 8/.-.pcf Cent* 

what fhalLl gain per Cent, if I fell the Ell at 6s. 3/ ? 

J. At 5/. per Dozen, I gain 7/. ioj. per Cent, hgjv n^iuch 
jhall I gain per Cent, if I fell the Dozen at SS'2^*^ 
{Stonehoufe, 2d Edit. p. 103.) 

4. A MancheAer Tradefman going to a- Fair, fold Fuftians 
for iij. €d, the End, wherein was gained 15/. per 
Cent, but feeing no other Tradefman had fb j^ood, 
raifcd them, ^at the latter End of the Fair, to ^2J. the 
Eiid; I demand what he gained per Cent, by diis laft 
Sale? (Hi/if p. 289.) 

7. Suppofe I fell 500 Deals at i^J. per Piece, and 9/.. pet 

'<>ntiLofs; Vwiat do I lofc by the whole Quantity? 
{Dilwarid, 2d Edit. p. 73.) ' 

8. Suppofe I fell 1 cwt.^of Hops,for 6/. i^j. and Gain 25/. 

per Cent, what would have been the Gain per Cent, if 
I .h^d fold ihcm for 81. per Cent.? {WislkiMgimmt 
3d Edit. p. 70.) 

9. If by felling Hops at .3/. lox. per cwt. the Planter cleaa 

30 per Cent, what was his Gain per Cent, when the 
fame. Goods fojd for 4/. and a Crown ? 
id. Sold a repeating Watch for 50 Guineas, and by.fb do*, 
ing loft 1 7 per Cent, whereas I ought in dealing to have 

cleared 
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ckared 20 per Cent, then how much was U fold under 
4hejua Value? 

QUESTIONS for Exercifc at Lcifure Hours. 

X I. If by fending Pewter to Turkey, and parting with it at 
35!^- per lb. the Merchant clears Cent, per Cent.-what 
does he dear in Holland, where he difpofes of the cwt. 
for 8/.? ^ rij 

12. Bought Hofe in London, zt 45. ^d. the Pair, and fold 
them afterwards in Dublin at 6t. the Pair; now taking 
the Charges at an Average to be id. the Pair, and con- 
fidering that I muft lofe 12 per Cent, by remitting my 
Money home again, what do I gain per Cent, by this 
Artiqle of Trade ? 

13. If my Fad^or at Le^om return me ^00 Barrels of An- 
chovies, each weighing 141b. Net, worth i24</. per lb. 
in lieu of 7490 lb. of Virginia Tobacco, and '^ ^^^ 
that I have gained after the Rate of 17/. per Cent, by 
the faid Confignment, pray how was my laid Tobacco 
invoiced per lb. to the Fa<5lor, that is, what was the 
prime Coft ? 

14. Bought Comfits to tlic Value of 41/. 31. 4<^. for 3'* *^- 
per lb. it happened, that fo jnany of them were damaged 
in Carriage, that by felling what remained good, at 4/. 
6d. per lb. my Returns wfere no more than 34/. 2s, 6d. 
Pray how much of thefe Goods were fpoiled, and whit * 
did this Part ftand me in? 

55. A Stationer fold Quills at 111. per Thoufand, by which 

he cleared J of the Money ; but they growing fcarce, 

railed then\ to 151. 6d. per Thouland: What might he 

dear per Cent, by the latter Price ? 
16. A. haci 15 Pipes of Malaga Wine, which he parted with 

to B. at 4y per Cent, profit, who fold them to C. for 

gSL XI J. 6a. Advantage; C made ihem over to D. 

lor 500/. i6i. Sd. and cleared thereby 6-J per Cent. 

what did iMs Wine coft A. per Gallon ? 
$j. Laid out in a Lot of Muflin 480/. 12 J. upon Estamtna- 

tion of which j two Parts in feven proved damaged ; 

'fo that I could make but ^x*. 6d. a Yard of the fame ; 

and by fo doing, find I loft 48/. i8j. by it, at what 
L3 Rate 
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Rate i^er Efi am I .ta part lylth the uodaxnaged Muflin, 
to make up my laid Lois ? 

2s. ALLIGATION MEDIAL 

Is when the Price and Quantity of feveral Commodities 
are given to be mixed, to find thfi mem Price of that Mix- 
tore. 

RULE, 

As the whole Compofition : is lo its total Value : : fo is 
any Part thereof : to its mean Price. 

PROOF, 

Find the Value of the whole Mixture at the mean Rate, 
and if it agrees with the Total Value of the feveral Quanti- 
ties at their refpedive Prices, the Work is right. 

EXAMPLES. 

1. A "Wine-Merchant mingles 14 CJallons of Mountain 

Wine, at 8i. per Gallon, with \z Gallons at Qs. per 
Gallon, 10 Gallons of Sherry at 71. per Gallon, 20 
Gallons of White Wine, at 45. per Gallon, and 8 Gal- 
lons of Canary, at gj. per GaUon : How may he fell 
this Mixture per 6allon r 

2. V/ith 13 Gallons of Canary, at 6^. M* a Gallon, I min^ 

gled 20 Gallons of White Wine, at $%, a Gallon ; and 
to thcfe qdd 10 Gallons of Cyder, at gi. a Gallon : At 
what Rate muft I fell a Quart of this Mixture* ib as to 
clear 10 per Cent.? 



26. ALLIGATION ALTERNATE 

Is when the Rates of i 
id fuch Qnantitics^ of t 
bear a Price propou^d^ 



Is when the Rates of ^cral Cornmoditles are given, to 
£nd fuch Quantities, of Hiem, as beipg mixed together £baV 



RULES, 
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K U L E S. 

t . The Rates (if not already) muft all be reduced to one 
Denomination. 

2. Set down the Rate, or Prices, in a Column under one 
another, and the mixed or fnean Rate on the left Hand of 
tbefe. 

3. Connedl or link together the fevcral Rates, fo that 
tvery one kfs than the mean, be linked with fome one 
-greater, or with as many as you pleafe, that are greater, 
and every great wilJi one lek, or with as many leis as you 
pleafe. 

4. Take the Dilference between each Price and the mean 
Rate, and fet them alternately, and if only one Diflerence 

* fland againft any Rate, it will be the Quantity belonging to 
that fa\d Rate ; bjit if there zvt ievcraJ, then dieir Sum 
will be the Quantity, which Quantities are the Anfwer for 
that Rate» againfi which they fland. 

EXAMPLES. 

1 3, To-mix Gold of x8 Carrats fine with that of 23 Carats 

\ fine, of 19, and of 16 Carats finei fo that the Compo- 

filion may be 20 Carats fine; what Quantity of each 

muft be taken ? 
4. A Grocer would mix a Quantity of Sugar at zoi^. per lb. 
j with other Sugai9» at jiJ. sd, and 4M per lb. intend- 

if ing to make up a Commodity worth 6d. per ib. la 

' wbit Proportion is he to take of thofe Sugars ? 

27. ALLIGATION PARTIAL 

Is y^axi the Price of each Simple \b given, alfo the Quan- 
tity of one of them, and the mean Rate, to find the feveral 
(^amities of the Reft in Proportion to that given. 

RULES. 

1. Take the Difftrencc between each Price and* the mean 
Rate as in the laft Rule. 

2. As 
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2. As the Diflference of that Simple, whofe Quantity is 
given : is to the known Quantity : : fo is any other Differ- 
ence : to the Quantity of its oppofite Name. 

EXAMPLES. 

^. How much Tea at 6j. 6A* 71. 6d, and 9/. per lb. muft 
be taken to be mixed with 361b. at 12s. per lb. that 
the Mixture may be worth 8i. per lb. ? 

6. A Tobacconiil has by him 120 lb. of fine Oroonoko 

Tobacco, worth 2#. od, a Pound ; to this he would mix 
York-River ditto at 2od, and other inferior Tobaccos 
at^iSi/. and i$d, a Pound, as will make up a Mixture 
anfwerable to 2/. a Pound : What will this Parcel 
weigh? 

28. ALLIGATION TOTAL 

Is when the Price of each Simple is given, as alfo the 
mean Rate, and what Quantity of the Compound, to find 
how much of each Sort will make that Quantity. 

* 

RULES. 

!• Take the Difference between each Pricc». and the 
mean Rate as before. 

2. Say, as the Sum of tbefe Differences : is to the whole 
Quantity of the Mixture : : fo is each particukur Differ- 
ence : to its particular Quantity. 

EXAMPLES. 

7. How much Gold of 16, of x8, and 23 Carats fine, muft 

be mixed together, to form a Compofition of ^o oz. of 
20 Carats fine ? 
S. A Druggift has by him 4 Sorts of Green Tea, viz. of 
$$. 6s. Ss. and 95. per lb. out of thefe he is inclined to 
mix up a Cannifter, containing Net a Hundred and a 
Half, fo as to make the Commodity worth 75. the Pound. 
In what Proportion muft thpfe Teas be taken? 

29. EX- 
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20. E X C H A i^ G E 

Is the receiving in one Country for the Value paid in 
another. 

The Par of , Exchange is always fixed and certain, it being 
at the intrinfic Value of any ibreign Money compared with 
Sterling, but the Courfe of Eixchange between any two 
Countries rifes and falls upon various Occafions, 

' But as it would be both needlcfs and endlefs to write of 
every Kind of Exchange ; fo I Ihall only give a few Elx- 
amples of the "Exchange of England, with fome of the 
chief Countries of Europe. 

Exchange is either peffomied bv Se<9:. 12, or 15, and 
fbmetimes mod expeditious by the latter. 

»ft. Wth ;F.R A N C'E. . 

They keep their Accounts at Paris,' Lyons, and^Rouen, in 
Livres, Sols, and Denlers,rand Excb^fige.by.tke CUoi^ of 
three Livres Tottmois, or ^o Sols FRaph, aod-^ve Pence 
Steriing, more or left, :for this Exchange Crow?, wfcich is 
equal to 41. 6ti. ati^ar. 

x2,Demeii5^ rSoL 

20 Sols >«iiahe one^Livfe. 
-^g.livm :J lc«»mi« 

I. To €tenge,Firp)Gh'Af oaqr i»ft>jSuadtag. 

RULE. 

As I Crown : is to^thc given Rate-? : lb is the given 
French Sum : to the Sterling required; or by the Rules 
^ven in Pradiee. 

- a. To -chpmge Sterling Me^ty into ^French. 

R U 1- IE. 

As the Rate 0f IQ^cchsudge : is |o i. Crown : *. fo is the 
Sterling Sum : to the French required. 
Note. — The fame Rule mu^ be (Sbferved wl^ mdftt>f Uhe 
following Coutttrics. 

EXAMPLES. 




and X>f^%e «^r=^ *''"' ^^ 

Bat fo«= ^^f^-^^^ ^-- ^ ^ 



^ i« 
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A M P L 



1 . What Sterling Money muft be paid 

ceive in Paris 500 Crowns; Excl 
Grown? 

2. How nnany Crowns muft be paid at P 

London 116L 13/. 4//. the Excl 
Crown? 

3. Change 640 Crowns, 12 Sols, 8 DenL 

Crown, into Sterling ? 

4. Change 145/. 7/. yiJ. Sterlings into 

Exchange at 54!^. per Crown ? 

2d. With S P A I 



Th^ keep their Accounts at Madrid, Cat 
in Dollars, Rlals^ and Maravedis, and 
Piece of Eight, which is equal to 4^. 6d. at 

4 Maravedis Vcllon, %r \ 
2f Maravedis Plate S 

Si Quartas, or 
34 Maravedis Vellon 
16 Quartas, or "1 

Maravedis Plate J 

Rials of Plate 




3 



J I j Quartas 

}[|J.RialVeh 

i iRialofl 
LPiece of 



N. B. A Ri^ VcUon b |1 of a Rial of Plate, . 
Piafter. 

EXAMPLES. 

5. Change 856/. 6s. 8</. into Spanifh Money, 

S6J, per Piece of Eight ? 
€. If I pay in Seville 1426 Pieces of |, 4 Rials 

vedis, what may I draw for my Bill at Lo' 

change at s^i^' P^ Piece of | ? 

Sd. IT A L Y. 

In Italy they keep their Accounts at Genoa and 
in Livres, Sols, and Deniers, and exchange by 
Eight or Dollar, which is equal to 41. 6 J, at Par. 





T^ 
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12. How many MUxcas will 1566/. Si, S^z-amount to, Ex- 
change at 644/. per Milrca ? 

5th. With HOLLAND, FLANDERS, and GERMANY. 

In thefe Places, their Accounts are kept f<Mftctimcs in 
Pounds, Shillings, and Pence, as in England, and fome- 
times in Guilders, Stivers, and Pcnnings, The Money of 
Holland and Flanders, is diftinguiflied by the Name of 
Flemifh, and the Exchange is made with London, from 30 
to 3« Shillings Flcmilh, per^. Sterling. 
8 Pennings") f Groat. 



il 



2 Groats 
e Stivers- 
20 Stivers ^make one* 
2i Florins I 
6 Florins J 
5 Guilders J 

To change Flemifh Money into Sterling ; and, on the 
contrary. Sterling into Flemifh, is the fame with that of 
France, only what was French there, will be Flemifh here. 



Stiver. 
Shilling. 

Florin, or Guilder* 
Rix Dollar. 
Pound Flemifh. 
^ Ducat. 



To reduce Flemifh Pounds, Shillings, and Pence, into 
Guilders. 

RULE. 

Reduce them into Pen^c Flemifh, then divide by 40, 
(becaufe 40^/. is equal to one Guilder) and the Quotient 
will be Guilder ;• and the Remainder (if any) divide by 2, 
becaufe 2d, is equal to one Stiver) and the Quotient will 
be Stivers. 

EXAMPLES. 

13, A Merchant in ELotterdani remits ^64/. lOi. 6d, Fle- 
mifh, to be paid in London, how much Sterling Money 
muf^ he draw for, Exchange- at -34^^ 4^. per^. Ster- 
ling ? 

14. Suppofe a Merchant delivered in London 328/. i^i; 

1 1 J//, to receive the Value at Amfterdam in Flemifh 
Money % how many Pounds muil he receive there, the 
EUchange at 34/. 4^/. Flemifh per £, Sterling ? 

15. What 
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15. What may I draw my Bill for. to London, if 1 pay in 
Antwerp 4200 Guilders, 12 Stivet», S-PenBingSy Ex- 
change at 335. gii, Flem. per £. Sterling ? 

16. If I pay in London 421/. 2s* 3^. how many Guilders 
may I draw my, Bill for at Antwerp, Exchange, at. 335. 
3</. Flem. per £". Sterling ? 

17. Exchange 242/. 131. 6d, Flemifh into Guilders, Sti- 

vers, &c. 

6th. To Change CURRENT MONEY into BANCO. 

RULE. 

As 100 with the Agio added to it : is to 100 Banco : : fo 
is any given Sum current : to the Banco required. 

EXAMPLE.' 

18. Change 495 Guilders, 18 Stivers Current, into Banco 
I Florins, Agio 5 per Cent. 

To Change Banco hato Current Money. 

RULE. 

As 100 Guilders Banco : is to.ioo with, the Agio added 
I to it : ; fo is the Banto given : to the Current required. 



EXAMPLE. 

ig. Chaogc Ayo^Guildcrs, 8 Stivers. Banco, into. Current, 
Agio at f per Centt 

Note. — ^The Bank Money is worth more than the. Current, 
their Difference is called Agio, and is from three to 6 
per Cent, in Favour of the Bank. 

7,. With VENICE. 

Money of Exchange 'here is always underftood to be that 
of Ducats in Bank, which is imaginary j 100 whereof make 
120 Ducats Current Money ; fo that the Difference betwixt 
Bank and Current Money is an Agio of 20 per Cent, though 
the Brokers have 'invented another Agio to be added, which 
is more or lefr accordt»g to Bargain* 

M The 



.122 Exchange. 

The Courfe of Exchange of a Ducat of the Bank of Ve- 
nice is from 45^^. to 50^. Sterling. 

EXAMPLE. 

20. Venice draws on London for 4700 Ducats, 10 Sols, 8 
Den. Banco, Exchange at 47I per Ducat, how much 
Sterling will pay the Draught ? 

8th. With POLAND and PRUSSIA. 

Dantzick and Konigfberg . Exchange with London by 
Way of Amfterdam and Hamburgh ; 270 Polifh Grofch 
being=: i/. Grofs Banco in Holland; no Polifli Grofch 
being= i Rix-Dollar, Banco of Hamburgh. 



18 Phenningen 

3 Grofch 

2 Ditkins 

3 Sixers 
7-J Grofch 

4 Arch de Halbers 

3 Florins or Gilders 

4 Guilders 



f Grofch. 

Ditkin.- 

Sixer. 
^r. J Tymph. 
r « '^ Arch de Halber. 



Florin or Guilder. 

Cu^fn'-lDoUar. 
^Specie J 



EXAMPLES. 

21. Change 4684 Florins into Sterling Money, 270 Grofchi 
Poll, per Pound Fiemilh, and 34J. ^, Flemifti, per £. 
Sterling ? 

22. Change 390/. Sterling into Florins, the Exchange being 
33i. 4</. Flemifh, per £. Sterling, and 270 Grofchi 
Poli, per£. Flemifh? 

9th. With R U S -S I A. 



3 Copecs "I 
10 Copecs I 

2 Poltins 

2 Rubbles J 

The Ruffian Rubbles are converted into Florins Current 

Money of Amfterdam, and the Current into Bank Money, 

according 



'Altinc. 
Grievtoer. 
Polpoliton. 
Poltin. 
Rubble. 
Ducat. 
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according to the Agio of three or five per Cent, and Bank 
Money into Sterling, according to the Courfe of Exchange 
between England and Amfterdam. 

EXAMPLE. 

23. In 6420 Rubbles, 42 Copecs, Exchange 122 Copecs 
per Rix-DoUar current, Agio 3 per Cent, and 34J. 
6d, Flemiih, per £. Sterling, how much Sterling Mo- 
ney ?- ' . . 

10th. With IRELAND. 

In Ireland they keep their Accounts in £. j. and J. Irifli, 
divided as in England ; but having no Coins of their own, 
they are fupplied by the different Countries with which they 
traffic. 

Tlie Par of Exchange between England and Ireland, is 
100/. Sterling, for 108/. 6j. 8^. Irlfli, or u. Engiilhr=i3^. 

The Courie of Exchange is from 5 to 12 per C^nt. ac- 
cording to the Balance of Trade. 

EXAMPLES. 

24. Dublin draws upon London for 740/. 14^. $d, Iriih* 
Exchange at 12 per Cent, how much Sterling mufl 
London pay Dublin to Difcharge this Bill P 

3j. London remits to Ireland ^51/. 141. iiid. Sterling; 
how much Irifh mull London be credited, Exchange at 
12 per Cent.? 

nth. With AMERICA and the WEST INDIES. 

In Exchange with our Colonics in America and the Weft 
Indies, Accounts arc kept, and the Money divided, as in 
England ; their Money is called Currency. 

The Scarcity of Cafli obliged them tofubftitute a Paper- 
Currency for carrying on their Trade ; which being fubjedt 
to Cafualtics, fufier a very great Difcounfc for Sterling, in 
the Purchafe of Bills of Exchange.' 
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EXAMPLES. 

2.Q, Philadelphia is indebted to London 1474/. \Ss. Cur- 
rency, what Sterling niay London reckon to be re- 
mitted, when the Exchange is ^4 per Cent. ? 

27. London receives a Bill of Exchange from Philadelphia, 
•lor 942/. 17J. 5t<^. Sterling; for how much Currency 
was London indebted, Exchange being at 64 per 
Cent. ? 

28. London configns to Jamaica Goods, per Invoice, 
amounting to 640/. i6s^ ^d. which are fold for 987/. i ^s. 
Currency ; what Sterling ought the FaAor to remit, 
dedudling 5 per Cent, for Commiffion and Charges ; 
and what does London gain per Cent, upon the Ad- 
venture, fuppoling the Exchange at 30 per Cent. ? 

•29. Jamaica is indebted to London n^joL i2s» 8J, Ster- 
ling ; with how much Currency will London be 
credited at Jamaica, when the Exchange is 36^ per 
Ceut. ? 

A few Examples fcr Exercife in this Rule. 

30. Amflcrdam changes on London 34^. jfJ. per £, Ster- 
vli]%g, atid ©n Liflbon at ^2 J, Flemifli, for 400 Reas ; 
*how then ought the JExchasge to go between London 
stnd'LiibcMi ? 

gj. A. at Paris draws on B. of London 1200 Crowns, at 
.£^. Sterling per Crown ; for the Valtte whereof, fi. 
draws ztgain on A. 56^/, Sterling per Crown, befides 
Commiffion i per Cent. Did A. get or lojfe by this 
Tranfadlion, and what ? 

32, V. of Amfterdam draws on X. of Htrrtiburgh, ^t 6jJ. 
I^em. per DoUar, of 3-2 Sols Lubeck ; and on V. of 
Nuremberg, at yoJ. Fiemifh f>er Florin, of 65 Crut- 
zers Current: If V. has Orders to draw on X. in order 
to remit *o Y. at the fold Priees, how would run the 
Exchange between Hamburgli and Nuremberg ? 

03. M. of Amfterdam oiders N. of London to Teaih O. of 
Taris at 54^/. Sterling ^er Crown, and to draw on P, of 
Antwerp for the Value, at 33^1. Flem. per £. Sterling ; 
but as foon as N. received the Commiffion, the Ex- 
change .was on Paris, at S'ii^' P^r Crown : Pray at 

what 
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what Rate of Exchange ought N. to draw on P. to exe- 
cute his Orders, an^ be no lofer ? 

34* London changes with Amfterdam on Par at 335. 4^/. 
Flem. per £. ; Amfterdam changes on Middleburg, at 
2 per Cent. How ftands the Exchange between l^ondon 
and Middieburg ? 

35 • Q* of Rotterdam remits to R. of Paris 2000 Crowns, 
at ^id» Flem. per Croym, and double Ufance, or two 
Months, and pays -^ per Cent, Brokerage, with Orders 
to remit hini again the Value, at 93//. per Crown, al- 
lowing at the fame Time i per Cent, for Provifion : 
What is gained per Cent, per Annum, by a Remittance 
thus managed? 

36. A. of Amftcrdam owes B. of Paris 2000 Florins of cur- 
rent Specie, which he is to remit him, by Order, the 
Exchange' at gof//. Flcmifh per Crown, of 60 Sols 
't'oumois, the Agio of the Bank being four per Cent. 
better than Specie ; but this, when it was to be negoci- 
ated, the Exchange was down at S^id, per Crown, and 
the Agio raifed to five per Cent, what did B. get by 
this Turn of Affairs ? 

29. Comparifon of WEIGHTS and MEASURES 

Is when the Weights or. Mcafurcs of different Countries 
are compared together, and is a veiy neceffary Rule (of 
great Importance to the Merchant) to be acquainted with. 

I. When it is required to find how many of the firft Sort 
ioi Weight or Meafure mentioned in the Queftion) are 
equal to a given Quantity of the laft. 

R U t E S. • 

1. Place the Numbers alternately, beginning at the 
Left-Hand, and let the faft Number ftand on the Left- 
Hand. 

2. Multiply the firft Rank continually together for a Di- 
Tidcnd, and the fecond for a Divifor.. 
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EXAMPLES. 

V. If i<oolb. of Itondon ttre <equal to 1131b. of MarfeUIes, 
and loolb. atMBdctiles, ave equal to 81 lb. of Am- 
flerdam ; how many Pounds at London are <qual t^o 
60 lb. <rf AmAerdam ? 

,2. If 1041b. a£ £^li£h are equal to d^lb. of Geneva^ and 
100 Jb. of -Geneva are equal to 108 lb. at Rouen r 
how niany Pounds Engliih are equal to 64 ft). of 
Rouen? 

5. Su|>pofc 100 yds. Englifti to be equal -to 78 Ells French, 

and 78 Ells French are equal to i^^i ^^* ^* Amfter- 
dain ; how many Yaids Enfliih are equal to 100 Ells 
^Aui^kardam? 
•4. If 100 Canes of Genoa be equal to i^i^ Ells of Eng- 
land, and 78 Ells of Eng. be equal to igif of Bruffels, 
how many Canes of Genoa are equal to 100 Ella of 
Bruffels? 

T . When it is required to find 4kw many of the laft Sort 
(of Weight or Meafure mentioned) are equal to a given 
NuftiberoftheFirft. 

RULES. 

t. Place tKe Nunibers alternately, be^nniiiig at the Left* 
Hand (as before) and fet the laft Number on the Right- 
Hand. 

2. Multiply the fitft Row for a Divifor, and Uic other for 
a Dividend. 

EXAMPLES. 

^. Si^jpofe 100 lb. of Portugal be equsd to ^2 Ib« of Ant- 
ifexpf and 100 lb. of Antwerp, be equal to no lb. of 
Lyons ; how many Pounds at Lyons are equal to 60 lb. 
of Portugal? 

6. If 74 Yards of Englifh be equal to 100 BralTes of Flo- 

rence, and 100 BraiGTes of Florence be equal to 30 
Canes. of Marfeilles; how many Canes of Marfeilles 
are equal to 100 Yards Englifti ? 

30. PO- 
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30. POSITION, 

The RULE of FALSE, 

Is fo called, bccaufc we fuppofc fome uncertain or falfe 
Numbers, in order, that hjr reafoning from them, according 
to the Nature thereof, do, bjr thofe falfe fuppafed Numbers, 
find the true Number fought. 

This Rule is divided into two Parts, commonly called the 
Single Rule, and Double Rule. 

SINGLE POSITION. 

By Single Pofition are anfwered all fuch Queftions, as re- 
quire only one Suppofition to difcover the true Refult. 

RULE. 

Make choice of your Pofition, work with that Suppofi- 
tion, according to tne Nature of the Queftion, as if it were 
the true Number, and if you find (after ordering your Po- 
fition) the Refult either too, much or too li^tfe, you may 
tlien find the true Anfwer, by this Proportion, viz. 

As the Refult-of your Pofition : is to the Pofition ; : fo is 
tlie given Number : to the Number fought. 

PROOF. 

Add the feveral Parts of Ac Sum togeAer, and if the 
Sum agrees with the given Numbet, it is fight. 

EXAMPLES. 

I. TTircc Pcrimis, A. B. and C. difcouifing concerning their 
Ages, fays B. to A. I am as old and half again as old 
as yon : then fays C. to B. I am twice as old as you ; 
now fays A. to them both, I am furc, if our Ages be 
add»d toigethery the futti will i>e 132. I demand each 

a. A Mim> overtaking a Maid xlrivit^ a Flock of Geefe, 
laid to hejp. How ^ you do. Sweetheart ? Where are 

you 
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you going with thefc 40 Greefe ? No, Sir, faid fhf , I' 
have not forty, but if I had as many niore« half as 
many more, and 10 Geefe befidesi I fliould have 40. 
How many Geefe had fhe ? 

3. A. B. C. and D. were in Company together ; A. told 

C. that he was older than him by 4 Years ; B. told 
them, that he was as old as both of them together, 
and 9 Years older ; D. hearing them, faid, I am jufl 
45 Years old, and that is equal to the Sum of your 
Ages added together. How old was each of them added 
together ? How old was each of them feverally ? 

4, Three Perfons, viz. Andrew, Benjamin, and Chrffto- 

phcr, are to go a Journey of 469 Miles ; of this Jour- 
ney, Andrew is to go a certain Number of Miles un- 
known ; Benjamin is to go three Times as many Miles 
as Andrew, and one League more ; and Chriftopher is 
to go twice as many Miles as Benjamin, and x6 Miles 
more. How many Miles muft each of thefe Perfons 
travel feverally ? .... 

5. Admit three Merchants, A. B. and C. to build a Ship, 

which coft them 2000/. of which A. pays a certain Part 
unknown ; B. paid 3 J as much, wanting 45/. 155. and 
C. paid as much as both A. and B. together, and 26L 
x6i. more. How much did each Perfon pay ? 

6, I have a Ciftem, with three unequal Cocks, containing 

60 Pipes of Water, the greater Cock will empty the 
Ciftem in one Hour, the fccond in two, and the third 
in three. In what Time will they empty the Ciftem, 
fuppofing they all be fet open at once ? 

J. A General being afiked the Number of Men his Army 
coniifted of, anfwercd that j- of ^ amounted to 90a. 
What Number of Men had he ? 

8. A Schoolmafter was afiked how many Scholars he had,, 
anfwered, If I had as many, i as many, -j as many, and 
^ as many, I fhould have 333. How many had he i < 

31. DOUBLE POSITION 

Is when twa Suppofitions are ufed ; and if we miis ir 
both (as it generally happens) obferve the Nature of the Er- 
rors, whether they be greater or hb than the given Numbei^ 
znd accordingly they muft be made ufe of tbu3«. 

RULES. 
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RULES. 

1. Place the Error againft its lefpeAive Pofitloh,, and 
multiply them crofs-wife. 

2. If the Errors are alike, that is, both greater, or both 
lefs, than the given Number, take their Difference for a 
Divifor, and the Difference of their Produds for a Di- 
vidend, 

But if unlike, that is, one too much, and the other too 
little, then take their Sum for a Divifor, and the Sum of 
their Produds for a Dividend, the Quotient will be the 
Anfwer. 

EXAMPLES. 

1 , A Gentleman hath two Horfes of good Vahie, -aitd a 
Saddle worth 50/. which if fet on the Bade of the firft 
. Horfe will make his Value double that of the fedond ; 
but if fet on the Back of the fecorid Horfe Ttiakes his 
Value triple of that of the firft Horfe. I demand the 
VaJue of each Horfe? 

2* Double my Money for me, faid A. to B. and I wiH give 
thee 6d. out of the Stock ; with the Remarndtr he ap- 
plied in the like Manner to €• wiffh «qual Burcccfsj and 
gave 'him aHb &d, he te^eatied this Propofal to D. and 
then 6d. was all he had to give. Pray, what Sum had 
he to begin 'WiA ? 

g. ThtectJcntiettien, A. B. andC. |3fayl^ fet IftTza^ to- 
gether, the Money ftekcd Ivas ii2 Gutwcai^, hik dif- 
agnseing, each ieized «s many 09 lie could ; A.' got a 
certain Quantity, B. as many as A. and i15 more; 
bat C. got only a Wa tairt of their Sam ; hdw hiah^ 
bad each ? 

4, A Boy ftealing A^l«s was takfcn by Mad T^tby and 
to appeafc him gives half \tt had, attd Totii %!ves him 
back 10 ; in his return hom« he was ftiet 1^ RaviAg 
Ned, who took frbm him one Half of whait he had 
left, and gave him back 4 ; after that, linluHcy Po- 
fi^ivc Jack meets liim, when4ie gave hitn one Half of 
what he had left, and be returns him back i : at lafl 
getting fafe away he finds he has 1 8 left. How many had 
he at firft? 

5. A 
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5. A Son afked his Father how old he was ; his Father 

replied, Your Age is now \ of mine ; but 4 Year's ago, 
your Age was only \ of what mine is now. What 
were their Ages ? 

6. There is a certain Fifti, whofe Head is nine Inches long, 

the Tail as long as the Head and half the Body, and 
the Body is as long as both the Head and the Tail. I 
demand the whole Length of the faid Fifli ? 

7. To find a Number, which if added to itfelf jand the 

Sum multiplied by the fame, and the fame Number 
ftill fubtraded from tlie Product : and, lallly, the Re- 
mainder divided by the lame, that it may produce 13. 

QUESTIONS for Exercife at Leiforc Hours. 

8. When firft the Marriage-Knot was ty*d 

Betwixt my Wife and me. 
My Age did her's as far exceed 

As three Times three does three ; 
But when ten Years, and Half ten Years, 

We Man and Wife had been, 
Her Age came up as near to mine 

As eight is to lixteen. ^ 

. Now, tell me, I pray^ * 

What were our Ages on the Wedding Day ? 

9. A Gentleman finding feveral Beggars at his Door, gave 
. ; to each Fourpence, and had Sixteen Pence left ; but 

if he had given to each Sixpence, he would have 
wanted Twelve. Pence. How many Beggars were 
there ? 

10. To find a Number, which beiing multiplied. by 3, fub- 
tracft 5 from the ProducSl ; and the Remainder divided 
by 2, if the Number fought be added. to the Quotient, 
that the Sum may be 40. 

11. Two Companions have got a Parcel ojF Guineas ; fays 

A. to B. if you will give me one of your Guineas, I 
fliall have as many as you will have left. Nay, replies 

B. if you will give: me one of your Guineasi I ihaU 
have twice as many as you will have left. How many 
Guineas had each of them ? 

12. A Son aflccd his Father how old he was? his Father 

anfwered 
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anfwered him thus : If you take a'W'ay 5 from my 
Years, and divide the Remainder by 8, the Quotient 
will be J of your Age ; but if you add 2 to your Age, 
and multiply the Wiiolc by3, and then iubtra<5l 7 
from the Produd:, you will have the Number of the 
Years of my Age. What was the Age of the Father 
* and Son ? 

13. Two Men have a mind to purchafe a Houfe rated at 

1200/, fays A. to B. if you give me * of your Money, 
I can. purchafe the Houfe alone ; but fays B. to A. if 
you will give me i of your's, 1 fhall be able to pur- 
chafe the Houfe. How much Money had each of 
thein? 

14. Suppofe the Number 50 was to be divided into two 
Parts, fo the greater Part being divided by 7, and the 
lefler multiplied by 3, the Sum of this Produdl,' and 
the former Quotient, may make the fame Number pro- 
pofed, which was jo. 

I5# A certain Man hires a Labourer on this Condition, 
that for every Day he worked he fhould receive 1 2 
Pence, but for every Day he was idle he fhould be 
mulded 8 Pence : When 390 Days were paft, neither 
of them were indebted to one another. How many 
Days did he work, and^ow many was he idle ? 

i^. A Perfon being afked how old he was, anfwered, If I 
quadruple f of my Years, and add i of thein-J-^o to 
the Produdl, the Sum will be fo much above too as the 
Number of my Years is now below 100. 

17. A certain Pcribn bought two Horfes, with the Trap- 

pings, which coff 100/. whidi Trappings, if laid on thc^ 
tirft Horfe A. both the Homs will be of equal Value ; 
but if the Trappings be laid on the other Horfe, he 
will be double the Value of the firft. How much did 
the Horfes and Trappings coft ? 

18. A young Gentleman, at the Age of 21 Years, was 

told by his Guardian, that his Fortune coniifled in 
Cafh, to the Amount of 7400/., and that his Father 
died when he was but 10 Years old, and the Money 
your Father left, faid the Guardian, I have allowed 
you 5 per Cent, per Ann. for fimple Intereft, only I 
have dedudlcd 100/. per Ann. for your Education, &c. 

What 



1 3 2 AritfwuUcal ProgreJJion. 

What was the Son*s Fortune that was left bj tLe 

Father? 

32. PROGRESSION 

Conlifts of two Parts, 

ARITHMETICAL and GEOMETRICAL. 

ARITHMETICAL PROGRESSION. 

Is when a Rank or Series of Numbers Increafe or decreafe 
by a common Difference, or by a continual adding or fub- 
tradling fonje equal Numbers. 

As { q'^'I'"^'^'^'^'!' \ HcrcthecommonDiffcrencc is i. 

Or, 1 ,3 fSiJfS^ 1 1 > 13- Here the common Difference is 2. 
Alfo 35, 30, 24^2^1 15, io,j. Here the common Differenceisj. 

1, In any Series of Numbers in Arithmetical Progreffioni 

when the Number of Terms are even, as 1,3,5,7,9,1 1» 
or the like, the Sum of the two Extremes will be equal 
to the Sum of any two Means that arc equally diftant 
from the Extremes ; 

Viz. i,3,5»7«9»ii- 

I+II=5-|-7=J+9=:I2. 

2. When the Number of Terms are odd, as 2,4,6,8,10, 

the Double of the middle Figure or Term will be equal 
to the Sum of the Extremes, or to any two. Means 
equally diftant from the middle Term ; 
Viz. 2.4,6,8,10. 

6X2=:4-y{=24-XO=l«. 

In Arithmetical ProgrefEon there are five Things to be 
ohfcrvcd, viz. 

1. The fira Term. 

2. The laft Tenn^ 

3. The Number of Terms. 

4. The common Excefs or Difference. 

5. The Aggregate or Sum of all the Terms. 

Any three of v/hich being glyelh, die other two may be 
founfi. 
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PItOPOSITION I. 

When two Extremes and the Number of Terms arc 
given, to find the Sum of all the Series or Terms. 

RULE. 

Multiply the.Sum of the two Extremes into the Number 
of Terms, and divide the Produ(5l by 2. The Quotient wiU 
be the Sum of all the Series, or multiply the bum of the 
two Extremes by Half the Number of Terms. 

EXAMPLES. 

1. How many Strokes do the Clocks at Venice (which go 

on to 24 o'clock) ftrike in the Compafs of a natural 
Day? 

2. How many Strokes do the Hammer of a Clock flrikc in 

r 2 Hours ? 

3. The Length of my Garden is 94 Feet ; now if 'E%%b be 

laid along the Pavement a Footafunder, and be fetchei 
up fingly to a Bafket, removed one Foot from the firll, 
how much Ground does he traverfe that does it ? 

4. Suppofe 100 Stones were placed in a ri^ht Line, a Yard 

dillant from one another, and the firft Stone was one 
Yard from a Bafket ; I demand how many Miles he 
muft travel that gathers them fiiigly into the Bafket ? 

5. A Butcher buys joo Sheep, and gave for the firft Sheep 

I/, and fpr the lafl 9/. 191. I demand what he gave for 
the 100 Sheep? 

PROPOSITION II. 

^ When the two Extremes and Number of Terms are 
given, to find the common Difference. 

RULE. 

The Difference of the two Extremes divided by the Num- 
ber of Terms lefs an Unity or i, the Quotient will be the 
common Difference. 

N EXAMPLES. 
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E X A M, P L E S. 

6. One iiad 20 Children that differed ah'ke in their Ages, 
the yoiingeft was 5 Years old, the eideft 43 ; what vvi« 
the Difference of their Ages, and the Age of each ?• 

y. A running Footman (for a Wager) is to travel fronai 
London to a certain Place. NoSh wards, in 19 Days, 
and to go but 6 Miles the firft Day, incrcafing every 
Day's Journey hy an equal Excefs, (o that the lalL 
Day's Journey may be 60 Miles: I demand each Day '5, 
Journey, and the; Diftance of the Place he goes to, is 
.from lijndon ? '" 

&, A Debt is to be difcharged at 10 different Payments in 
Arithmetical Progreflion ; the firft Payment is to be^ 
5/. and the laft 50/. What is the whole Debt, and 
what muft each Payment be ? 

PROPOSITION III. 

When the two Extremes and the common Difference arc 
jgiven, to find the Number of Terms. 

RULE. 

Divide the Difference of the two Extremes by the com- 
mon Excefs or Difierence, add Unity or i, to the Quotient, 
and the Sum will be the Number of Terms. 

EXAMPLES. 

' g. A Man being afked how many Children he hacj, an- 
fwei^cd, my youngeft Child is 5 Years old, an4 the 
eldeft 43, and that he had increafed one in his Family 
every two Years; how many Children ha4 he ? 

10. A Perfon travelling from London Northward, went 6 
Miles the firft Dav, and increafed tveiy Day's Journey 
3 Miles, till at laft he went 60 Miles in onie Day: how 
many Days did he travel ? 

PROPOSITION IV. 

When the laft Term, the comnion Difference, and the 
Number of Terms ar€ given, to iind the firft Term. 

RULE. 
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R U I. E. 

Multiply the Number of Terms lefs Unity or i, by the* 
common DifFerience, the Produdl fubtradted from the laft 
Term leaves the firft* 

- EXAMPLES. 

11. A Man in 19 Days went from London to a certain 
Place in the Country, every Day's Journey was greater 
than the preceding one by 3 Miles, his laft Day's 
Journey was 6q Miles, what was the firft ? 

12. A Perfon takes out of his Pocket, at 10 diiferent Times, 
fo many different Number of Guineas, every one ex- 
ceeding the former by two, the laft was 23, what was 
the firft? 

P R O P 6 S I T I O N V. 

When .the Number of Terms, common Difference, and 
ihe Sum of ail the Teifms are given, to find the firft Terra- 

RULE. 

Divide the Sum of all the Series by the Number of Tenns, 
and from that Quotient fubtradl Half the Produ(5l of the 
common Difference, multiplied by the Number of Terms 
lefs one, gives the firft Tern^* 

EXAMPLES. 

13. A Perfon is to receive 275/. at 10 different Payments, 
each Payment to exceed the former by 5/. he is willing 
to beftow the firft Payment on any one that can tell 
him what it is : What muft the Arithmetician have for 
his Pains ? 

i4..Suppofe it is 100 Leagues between London and Edin^ 
' burgh, two Couriers fet out from each Plaqe on the 
fame Road ; that from London towards Edinburgh 
travelling every Day two Leagues more than the Day 
before ; that from Edinburgh to fet off one Day after 
the other, travelling every Day three Leagues more 
than the preceding one, and iat they meet exadlly 
N 2 half 
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half Way, the firft at the End of five Days, and the 
Cither at the End of four ; how many Leagues did each 
travel per Day ? 

PROPOSITION VI. 

When the firft Term, Number of Terms, and the com- 
mon Diiference are given, to find thclaft Term. 

RULE. 

Subtract the common Difference from the Produ<fl of the 
Number of Terms, multiplied by the common Difference, 
the Remainder added to the firft Term will give the laft. 

EXAMPLES. 

15. What IS the laft Term of an Arithmetic Progreflion, 
beginning at (), and continuing by the Increafe of 3 to 
1 9 Places ? 

16. What is the laft Term of an Arithmetic Progreflloji, 

beginning at 1, and continuing by the Increafe of 2 to 
100 Places? 

PROPOSITION VIL 

The firft Term, common Difference, and Number of 
Terras being given, to find the Sura of all the Series. 

RULE. 

From the Producfl of the Number of Terms in the com- 
mon Difference, fubtr^cJl the common Diflference, and to 
the Remainder, add the Double of the firft Term ; half the 
' Produ<ft of that Sum multiplied by the Number of Terms, 
gives the Sum of all the Series* 

EXAMPLE. 

17. A Gentleman bargains with a Bricklayer to fink him 
a. Well 30 Yards deep, upon thefe Terms, viz. to pay 
him three Shillings for the firft Yard, five for the fe- 
c.oTid^ feven for the third, &c. raifing two Shillings 
for every Yard : What will be due to the Bricklayer for • 
completing the fame ? 

PRO- 
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PROPOSITION VIII. 

The firft Term, the Number of Terms, andSutn of all 
the Terms being given, to find the common Difference. 

RULE. 
Diridc the double Sum of all the Scries by the Number 
of Terms, and froin the Quotient fubtradb double the firft 
Terrii ;' divide iht Remainder by the Number of Terms ' 
leiTencd by Unity, the Quotient will be the common Dif- 
ference. 

EXAMPLES. 

1:8. A Gentleman ttavclled 200 Miles iri eight Days, and 
every Day travelled equally farther than the preceding 
J^^y ; it is khown that the firft Day he travelled fix 
Miles : How many Miles did he travel each of the 
other Days ? 
19. A Pcrfon travelled from London to York, being 200 
Miles, in 9 Days, and every Day travelled equally 
farther than the preceding Day j it is known that the 
ferft Day he travelled 4 Miles : How many Miles did 

• He travfcl eath of the other Days ? 

PROPOSITION IX. 

When one Perfdn or Thing moves with an. equal, and 
another the. lame Way hy a progreffive Motion, to find 
what Time die firft win be overtaken. 

R U L E. 

, To double the Space- gone each Day by the' puifued, add 
the commorr Difference of the Purfuer's Day's Journey, from 
that Sum fubtracl: double the Space he travelled the firft Day, 
^Hd di\4d6 the Rema$nd<ir By thfe ?iom«»an JDiftbrence, the 
Quotient will give the Number of Days, in which the Pur- 
fued will bfe overtaken by the Purfuet. 

EXAMPLE, ^. 

20. A noted Highwayman having committed a Robbery, 

not iufpeding a Purfuit, fled Northward at the Rate 

N 3 of 
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of .aine Leagues a Day; one of Sir John Fielding's , 
Men, upon tbe Scent, follows him in a progreffive 
MotioD, only three Leagues the firft Day, five the fe- 
cond, feven the third, and fo on, increafing everv 
Day's Journey two Leagues : in how many Days will 
the Highwayman be overtaken ? 
21. Y. Z. made the following Bett for 1000 Guineas, to be 
decided the Monday, Tuefday, and Wednefday, in 
Whitfun-Week, on Barham Downs, between the Hours 
of Eight in the Morning, and Eight at Night. The 
Propofer has 10 choice Crickettcrs in full Exercife, 
who on this Occafion are to be diftinguifhed by the . 
firll 10 Letters of the Alphabet. Thefe are to run 
and gather up, and carry lingly 1000 Eggs, laid in a 
right Line, juft two Yards afunder, putting them 
gently into a Bafket plac^ juft a Fathom behind the 
firft. They are to work one at a Time, ih the fol- 
lowing Order : A. is to fetch up the firft ten Eggs, B. 
the fecond, C. the third ten, and fo forward to K. 
Vv'hofc turn it will be to fetch up the looth Egg. 
After which A. fets out agaip for the next 10, B, takes 
the next, and fp forward alternately^ till K. fhall have 
carried up the loooth Egg, at 100 Eggs per Man. 
The Fellows are to have 300/, for their three Days 
Work, if they do it, and it is to be diftributed in 
Proportion to the Ground each Man (hall in his Courfe 
have gone over; required, firft, how many Miles 
each Perfon will have run? fecondly, what Part of the 
^ooi. will come to his Share ? thirdly, whether, if the 
Men had been pofted at proper Places, they had not 
better have run from London to York twice, and back 
in the Time, taking the Meafure at *i8o Miles ? 

23. GEOMETRICAL PROGRESSION 

Is mxn any Rsunk or Series of Numbers mcreafe% one 
common Multiplier, or to dccreafe by one common Divifor. 
As 2 . 4 . 8 . 16 . 32 , ^4 . Here th« common Multiplier 

or Ratio is 2* 
Alfo 729 . 243 . 81 . 27 .9.3. Hereifcc oanniion Divffor 

JOT Ratio is 3. , 

In 
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In any Series of Numbers in Geometrical Progreffion, the 
ProduA of the two Extremes are equal to the PTodu(5l of any 
two Means that are equally diftant from the Extremes, 
As 3. 9. 27. 81. 243. 729. 
Here 3X729=:27X8i=:9X243z=2i87, 
When the Number of Terms are. odd, the middle. Xerm 
multiplied into itfelf, will be equal to the Produdl pf the 
two Extremes, or aiiy two Means equally diftant from the 
faid Mean or Middle Term. 

As 3. S. 12, 24. 48. 
i2Xi2=6X24=:48X3£=i44. 
In Geometrical Progrefiio'n, the fame five Thjng<; 'are to 
be obferved, as in Arithmetical Progreffion, viz, 

1. The firft Terra. 

2. ThclaftTerm, 

3. The Number of Terms* 

4. The Ratio. *, - ^ 

5. The Sum of the Terms. 

Any three of thefe being known, the Refl rhay be found. 

If to any Series of Numbers in Geometrical Proportion, 
when the firft Term is not an Unit, or the fame as Ratio, 
but not an Unit, and there be affigiied a Series of Numbers 
in Arithmetical Progreffion, beginning with an Unit or i, 
and whofe common Diifcrence is i , called Indices or Expo- 
nents. 

Thusf'-^-S- 4- 5- ^- 7- Indices. 

I 2.4*8.i6'.32.64.i28. Number m Geometrical Progr* 
The Addition or Subtradlion of the Indices (or Numbers 
in Arithmetical Progreffion) diredly correfpond with the 
Produd or Quotient of their refpedive Terms or Series in 
Geometrical Progreffion. 

That isf ^^3+^^9- 

^ ^*' • n So 8 X 64=5 1 2 th^ 9th Term in : ; 

* . /As 64-6^:1 2. 

^S^in \ So 64X54=4092 the 1 2th Term in : : 



^^ 1 So 64-^8=8. 

Q /As7— a=5. 

^ LSo 128-7-4=32, Sec. 



But if the Series begin with Unity, or i, the Indices muft 
begin with a Cypher, 

Thu« 
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rpv To, I, 2, 3, 4, 5, 6, 7, Sec. Indices. 
\i, 2, 4, 8, 16, 32, 64, 128. 
Now by theft Indices, and a few of thfe fifft T^rms, the 
laft Term, or anydiftaftt one, liiay be fpeedily founds with- 
out producing the whole Series. 

PROPOSITION I. 

When the firft Term is Unity, the Ratio and Number of 
Terms being known, to find the laft or any remote Term. 

RULE. 

Find a few of the leading Terms^ over which place their 
Indices, as before diredled, then find whaft Figures of the 
Indices, which added together will givd die Index of the 
Term wanted, multiply the Numbers fiahding undet fuch 
Indices into each other, and the laft Produ^ will be the 
Term required. 

Note. — When the Indices begin with a Cypher, the Surti of 
the Indices made Choice of mull be always one lefs 
than the Number of Tcritis given in Qiieftion, as i in 
the Indices ftands ovet the fecond Term. 

EXAMPLES. 

1. A Boy agrees for 16 Oranges, to pay only the Pric^ of ' 

the laft, reckoning a Farthing for the firft, an Half- 
penny for the fecond, &c. douWing the Price to the 
laft. How much did he give for them? 

2. A Man bought a Horfe, and by Agreement wa^ to give 

what the laft Nail would come to, at a Farthing for the 
firft Nail, two for the fecond, four fof the third, &c. 
there were 4 Shoes, and § Nails' in e^h Shoe : I de- 
mand the Price of the Horfe ? 

. PROPOSITION- II. 

In any Series, not proceeding from Umty, the Ratio and 
firft Term being given, to find any remote Termi, without 
producing all the intermediate Terms. 

RULE. 

Proceed as in the laft Propofition, only obfcrve tQ divide 

every 
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every Prbdud by the firfl Term, and the Quotient will be 
the Term required. 

EXAMPLES. 

3. A Perfon dying left 1 1 Children, to whom and to his Ex- 

ecutor he bequeathed in the manner following, viz. To 
his Executor, for feeing his "Will performed, 10/. tbe 
yoyngeft Child to have 30/. and fo on every Child to 
exceed the next younger in triple Proportion : What 
4vill be the Share of the eldeft ? , 

4. A Nobleman dying left 10 Sons, to whom he left a cer- 

tain Sum of Money to be divided among them, viz. the- 
youngeft Son to have 500/. the fecond to have as much 
and half as much, and fo on, every one to exceed the 
next younger in the fame Ratio of if. What is the 
Share of the eldeft? 

PROPOSITION III. 

When the firft Term, Ratio, and Number of Terms, arc 
given, to find the Sum of all the Terms. 

RULE. 

Find the laft Term as before, from which take the firft, 
divide the Remainder by the Ratio, lefs one, and to that 
Quotient add the lad Term, gives the Sum required. 

EXAMPLES. 

5. On New-Year's Day a Geritleman married, and received 

of his Father-in-law a Guinea, on Condition that he 
was to have a Prefent on the firft Day of every Month 
for the firft Year, which fhould be double ftill to what 
• he had' the Month before ; what was tJtit young Lady*s 
Portion ? 

6. One, at a Country Fair, had a mind to a String of 20 fine 

Horfes ; but not caring to take them at 20 Guineas per 
Head, the Jockey confented that he fhould, if he 
thought good, pay but a fingle Farthing for the firft, 
doubling it only to the 19th, and he would give the 
20th into the Bargain : This being prefently accepted, 
how were they fold per Head ? 

7. A 
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7. A Laceman, well vcrfed in Numbers, agreed with a 
Gentleman, to fell him 20 Yards of rich Gold bro- 
caded •Lace, for 2 Pins the firft Yard, 6 for the fecond, 
18 for the third, attd fo on in triple Proportion ; I de- 
mand how much the Lace produced, the Pins after- 
wards fold at a Farthing per 100 ; alfb, whether the 
Laceman gained or loft by the Sale thereof, fuppofing 
the faid Lace to have been bought at 8/. is. 8 J, Lcr 
Yard ? 

$• A cunning Servant agreed with a Mafter (unfkillcd in 
Numbers) to ferve him 1 1 Years without any other Re- 
ward for his Service, but the Produce of a Wheat-Corn 
for the firft Year, and that Producl to be fown the 
fecond Year, and fo on from Year to Year, imtil the 
End of the Time, allowing the Increafe to be but ten- 
fold Proportion ; I demand what the 1 1 Years Service 
came to, fuppofing the Sum of the whole Produce to 
be fold at j^s. per ^uftiel ? 

Note. — 7680 Wheat Corns, found and dry out of the Middle 
oi the Ear, are caihput^ to fill a Statute Pint. 

PROPOSITION IV. 

Of any decreafing Series in -Jr> whofe laft Term is. a Cy- 
pher, to find the Sum of thoft Series. 

RULE. 

Divide the Square of the firft Temi bylhe bifference b«- 
tween the /aid firft Term, and the fecond Term in the Series, 
the Quotient will be the Sum of the Series. 

EXAMPLES. 

9. A great Shij> purfues a Jittle one, fteerihg the feme 
Way, at the Diftance of four Leagues from it, and 
feils tv^ice as faft as the fmali Ship. 'Tis afted hdw 
.far the great Ship muft fail before it overtakes the 
tefler? 
10. Suppofe a Ball to be put in Motion by a Force which 
drives it 12 Miles the firft Hour, 10 thfe fecond, and 
fo on continually decreafing in Proportion of 12 to 10 
to Infinity; What Space would it move through ? 

34. P E R^ 
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,34^ P E E M U T A T I O N, 

OR 

V A R I A T.I O N S, 

I.S the clianglng or varying the Order of Things, in re^ 
Ipedl of their Haces. 

RULE. 

Multiply all the given Terms in. a. Series of Arithmetical 
Progreflionals continuallyv whofe firft Term or common 
Difference is Unity or ij and the Uft Term of the Number 
of Things propofed to be varied together, and the laft 
Produd will be the Number of Changes or Variations re- 
quired. 

EXAMPL^ES. 

1. Six Gentlemen that were travelling, mel; together by 

Chance at a certain Inn upon the Road, where they^ 
were fo pleafed with their Landlord, and each other's 
Company, that in a Frolic they made a contraeJt to ftSy. 
at thai; Place, fo long as they, together with their 
Landlord, could fit every Day in a different Order or 
Pofition at Dinner. Quere, the Time they ftaid? 

2. I demand the Number of Changes that may be rung oii 

1 2 Bells ; alfoy in what Time: may they all be rung, 
allowing 5 Seconds to every round, and 365 Days & 
Hours to the Year? 

3. An Accomptant told a Gentleman, who had conftantly 

8 Perfojis at his Table, that he would gladly mak^ a 
ninth, and was willing, to give 20 Gyineas for his 
Board, fo long as he could place the fcwd Company 
at Dinner, differently from any one Day before ; this 
being. ajQcepte^, vyhat did his Entertaipmppt coft him 
per Year? 
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35. VULGAR FRACTIONS. 

A FRACTION is a Part or Parts of foraelhing confi- 
dered as an Unit or Integer, and coniifts in two Parts 
or Quantities, one wrote over the other, 'with a Line be- 
tween them, as -J, |, -J|, &c. 

The Number placed below the Line is called the Deno- 
minator of the Fradlion, becaufe it denominates or fhews 
how many Parts the Unit is broken or divided into, and 
the Number above the Line is called the Numerator, • be- 
caufe it enum^ates or fhews how many of thofe Parts are 
contained in the Fra($lion. 

A Vulgar Fraction is cither proper, improper, com» 
pound, or mixed. 

A proper Fra<5lion, is when the Numerator is lefs than 
the Denominator, as |, f, ||, f^^, &c. 

An improper Fradlioh, is fuch whofc Numerator is equal 
to, or greater than its Denominator, as|, xl» *J|> &c. 

A compound Fradlion, is the Fradlion of a Fradion, and 
known by the Word of, as j- of J of |:, &c. 

A mixed Number is compofed of an whole Number and 
Fradlion, as 4^, i2f, 1424^, &c. 

S6. REDUCTION of VULGAR FRACTIONS. 

C A S E L 

To reduce a Vulgar Fradion to its loweft Terms. l 



RULE. 



I 
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iR :U cL ^E- 

. Divide tRc tgreat^ Tefm. by the; IdTer, and Aati Divifor 

by the Remainder. following, till nothing remains ;..t!ben by 
the laft Remainder divide both Parts -of the Fra<5lion, and 
the Quotients will give the Fradhion required : If the Re-. 
.iiaainder is i, the Ftodion kfliready.iif its lcaft>Terms, 

E ,X A .Al (P L E ,S. 

• 1 . Rcdate' i'^ to. hi leift' Term. 

«. Reduce •j-fllT'^^''^*'^^^^^ '^^i^n^s* 
3, Reduce -J^ to its lovveft T<5rms* 
■ 4. Reduce -Hf to'its Icwdl 'Terms. 

5, Reduce! 147! ^^'"^^^^^^^ '^^^^s- 

'When the Nnnjcrator-and J>cnpminator do each of them 
end with Cyphers, ftrtlce-off an equal' Number of Cyphers 
in both, and the semai^iix^ F^re& wilL be. a Fradion of 
the fame Value, Which reduce to its loweft Terms* 

E X A MrP L E^S. ^ 

€. Reduce if%%% to its lo\Keft Terms. 

7. Reduce ^-|§* to-it$ lots?eft* Terms. 

When you difcern .any Number ^dll eqti^lly divide both 
Numerator and DcaQminator, you ;i|a3y' Abbreviate the 
Fradion thereby. 

8. Reduce ^, ^^^ ^^^^nd-J^f to their loweft Terms. 

,C AS lE .II. 

To reduce a compound Fradlion to a fingl«>Onc. 

.iR U X ^E. 

. /Multiply •all.the^^vier#i(orsftQgcU>ec fon a..p^w jl^urnera- 
tpr,.and'alLDencwiinations foxiatnew Dieiic^in^tor. , Rjeiluce 
the new Fradion to its b weft. Taigas,. by thclaft, Cafe, 

E X A </M,-P L JE :S. 

8. Reduce | of -J, to a fijt^gle Fraftion. 

9. Reduce ^ of y of -^^ to ajSiiigle Fraction* 

10. Retducc i of 1^ of 4» to i Single' Fr^uftjon. 

1 1. Reduce ^ of j- of}, to si imgl^ FradUon. 

O CASE 
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CASE III. 

• . To Reduce whple or mixed Numbeirs into an improper 
Fradion. . , • • 

• ' RULES. 

1. If the whole Nuniber has no affigned Denominator, 
an Unity fubfcribed underneath, muft be the Denominator. 

2. If the whole Number has an affigned Denominator, 
multiply the whole Number by the afligned Denominator, 
and the Produdl will be the Numerator to the .afligned 
Denominator. 

•3. If the whole Number has a Fradion annejted, multi- 
ply the whole Number hy the Denominator of th^ FraAion, 
and to the Produd add the Nunterator for a new Nume- 
rator, which place over the Dcnon^inator. . - ; 

E X AM P L E S. 

12. Reduce 12, 27, and 176, to Fradions. 

13. Reduce 27. into a Fradion, whofe Denominator fhall 
be 12. .V 

14. Reduce 4|- to an impropier Fraction. 

15. Reduce 1,6 J to an improper Pradlioi]. 

16. Reduce i^2i^ to an improper Fraction. 

17. Reduce 1^6 jj- to an improper Fra<$li9n. 

CAS E IV. 

To reduce an improper Fradion, into its equivalent or 
proper Terms. 

RULE. 

Divide the Numerator by the Denominator, the Quo- 
, ticnt gives the whole Number, and under the Remainder 
(if any) fubfcribe the D.enomina:tor. . ' 

EXAMPLES. 

18. Reduce 'o to its proper Terms. 

19. Reduce ^ 3. to its proper Terms. 

20. Reduce ^ 2|-| to its proper Terms, 
ai. Reduce **|4 to its proper Terms. 

CASE 
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C A S E V. 

To reduce Fradlions of different Denominations to^ 
Fradtibris of equal Value, that fliail have one common De- 
nominator. 

RULE, 

Multiply each Numerator ' (taken feparately) into all tUc 
Denominators but its own, and the Products will be the new 
Numerators : then multiply all the Denominators int® one 
another for a common Denominator. 

EXAMPLES. 

2 2 . Reduce -j-, ff > and -j-J, to a common Denominator. 

23. Reduce -j, i, \, and -J- of -J, to a common Denominator. 

24. Reduce ^, -J-t ■}■, ^» and -i-, to a common Denominator. 

25. Reduce |-, -j-J* 4 > ^^^cl -J- of 3 , to a common Denominator. 

CASE A^L 

To reduce Fra<$lions of one Denomination to another, 
retaining the fame Value* 

RULES. 

*i. If the Fra(5lion given is to be brought from a lefs to a 

greater Denomination ; multiply the Denominator by the 

Parts contained in the feveral Denominations between it, 

and that you would reduce it to^ for a new Denominator, 

■l Vv'hich placed under the given Numerato^;^ will give the new 

I Fradlion, which reduce to its loweft Terms. 

2. If the Fra6lion given is to be brought from a greater 
to a lefs Denomination, then multiply the Numerator in 
the fame Manner as you did before the Denominator, and 
place over the given Denominator, and it will give the new 
Fradion, which alfo reduce to its loweft Terms. 

EXAMPLES. 

26, Reduce -J- of a Shilling to the Fra<$lion of a Guinea. 
-^. 2f. Reduce -j-fer of a £. to the Fradion of a Penny. 
28. Reduce -J of a Farthing to the Fradion of a Moidore. 
.02' 29. Rc- 
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29. Reduce f of a Penny to the FraAion of a £^ 

30. Reduce TiTT of a Guinea to the FraAionof a Faf thing. 

31. Reduce |^ of a dwt. to the FraAion of a lb. Troy. 
3:2. Reduce ^^ of a cwt. to the Fraction of a lb. Avoirdup. 

33. Reduce 7 of a Dram to the Fra<flion ©f a cwt.. 

34. Reduce j^r of a lb. Troy to the Fraction of a dwt. 
3^. Reduce -} of a League to the Fra<2ion of a Pole. 

36. Reduce ^f of a Yard to the Fraclion of a Nail. 

37. Reduce \io{ a Gallon of Wine to the Fradion of a 
* hhd. 

38. Reduce |- of a hhd. of Ale to the FraAion of a Pint. 

39. Reduce ^^ of a Chaldron to the Fraction of a Bufliel. 

40. Reduce -| of a Gallon to the Fra<5lion of a Chaldron v* 

41. Reduce -j-Jj of a Week to the FraAion of a Second. 

42. Reduce ^ of a Minute to the Fradion of a Day. 

CASE VII. 

To find the proper Quantity or Value of a FradUon in 
Money I Weights, or Meafures. 

RULE. 

Multiply the Numteirator of the given Fridlion, by the- 
Parts contained in the Jnteger to which it belongs ; then 
divide that Product by the Denominator, and if any Thing 
remains, rcduce.it to the next Denomination lefs, and di- 
vide again by the Denominator ; thus proceed to the leaft 
Denomination. 

EXAMPLES. 

'4^. Reduce -^l^i of a Moidorc to its proper Quantity- 
44. Reduce i4 of a Guinea to its proper Quantity. 
.45. Reduce |- of a Shilling to its proper Quantity. 

46. Reduce ^ of a Thrce-Pouad-Twclve to its proper 

Quantity. 

47. W hat is the Value of ■}• of a£. ? 

48. Reduce fJi of a lb. Troy to its proper Quantity. 

49. What is the Value of |- of a cwt.? 

^50. Reduce -Ai of a Ton to its proper Quantity, 

5 1 . What is the Value of | of a Mile? 

52. Reduce | of an Ell Englifli to its proper Quantity. 
^3. Reduce i of an Acre to its proper Quantity^,- 

^ 54. What 
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54. What is the Value of -sVr oi a hhd. of Wine ? 

55, Reduce |- of a Barrel of Beer to its proper Quantity. 
j6. Reduce f^ of a Chaldron of Coals to its proper Quantity. 

57. What is the Value of -J-: of a Month ? ■ ■ * 

58. Reduce y of a Day to its proper Quantity. 

CASE VIII. 

To reduce Money, Weights, or Meafures, into FraAions. 

RULE. 

Reduce the given Quantity to the loweft Name mentioned 
for a Numerator ; under which put the Number of thofe 
Parts contained in an Unit of the Integer for a Denominator,* 
then reduce the FraAion to its loweft Terms. 

E X, A MP L E ,S. 

59. Reduce 65. Sid. to the Frac^iorx of a Pound. ' 
60 Reduce 4V* to the Fradlion of a Shilling. 

61. Reduce 2/. ijs. j^d. to the Fradion of a Three-Pound- 
. Twelve. 

62. Reduce 8s, 2d, to the Fradlion of a- Guinea. • 

63. Reduce 6oz. 1 7 dwts. 2 1 grs. to the Fradll.on. of a lb. Troy. 

64. Reduce 3 qrs. 3 ib. i oz. i2|.drs. to the Fradiion of 4 

cwt. 

65. Reduce 10 cwt. 18 lb. i 6z. -g-i to the FraAion of a Ton; 

66. Reduce 3 qrs. |, to the Fraction of an Ell Englifh. 

67. Reduce 2 f . 6 in. into the Fradbion of a Yard. 
6S, Reduce 4 fur. 32 p. to the Fraction of a Mile. . 

69. Reduce 3 r. 2 p. to the Fradlion of an Acre. 

70. Reduce 4.2 gal. of Wine to the Fradion of a hhd, 

71. Reduce 28 gal. of Beer to tlie Fraction of a Barrel. 

72. Reduce i4bu. 2 p. to the Fradion of a Chaldron. 

73. Reduce i w. 9 d. t2 h. to the Fradlion of a Month. 

74. Reduce 243 d. 8 h. to the Fradlion of a Year (allow*- 

ing 3^5 Days to the Year.) 

37. ADDITION of VULGAR FRACTIONS/ 

RULES. 

I. Reduce the given Fradlions to a common Deaoraina^ 
tor, by Cafe V. in ReducSlion. 

O 5 2, Add 
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2. Add ail the Numerators together for a new Numera- 
tor, undcf which fuhfcribe the comtfion Denominator. And 
if it IS an improper FraAion, redute it to its proper Ternas. i 

(by Cafe IV.) and you have ihc Sum of all the Fra<aions.. 

EXAMPLES. 

1. Add 4, f , and 4> together. 

2. Add I, I, ii f , and |., together. 

3. Add f of ^ , and 44, together, 

4. Add f of ^, to^oit' 
£. Add i, ^, i, and ^ of y» 'nto one Sum. 

2. To add mixed Numbers. 

RULE. 

Reduce the Fra^ions to a common Denominator, and 
^dd them tpgethcr, as before dire<fled, and anilex tlieir 
Sum, to yie Sum of the Integers. 

EXAMPLES. 

6. Add 4$ atid 171- together. 
Add 7f , 9f , and €ti, together. 
Add 8^, ^f, loi, ii|-, and i2|-, into one Sunu 

3. When the given Fra<Rlons arc of fcveral' Denominatioii^^ 
RULE. 

Reduce ^hem to one Denomination (by Cafe VIIL) then 
add them togetlier as before dire6led ; ox you may reduce 
them to their proper Quantities {by Cafe iX.) tnd add as in 
Sedl. 9. 

EXAMPLES. 

$. Add f J4 of a /•. to I of a Shilling. 

10. Add J of a lb. Troy, to i of an <>z. 

1 1. Add 4 of an cwt. to I- of a lb. 

12. Add i of a Yard, to f of^n EH Eng. 

13. To J of a Mile, add | of a Yard. 

14. Add -f- of a Chaldron, to •§ of a Peck. 
1^. To I of ?i Week, add -f- of a Month. 
i6. Add J of an Hour, to |- of a Week, 

17. Add 



I: 
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17. Ad4 f of i2/.+4^/.4-| Qf ^^^ of a /,+^. of 4. of a Shil- 
ling into one Sum. 

38. SUBTRACTION of VULGAR FACTIONS. 

RULES. 

1. Prepare the Fractions as before direAed in Addition. 

2. Subtract one Numerator from the oth^r, and their 
Difference will be a new Numerator, under which, fub- 
fcribe the common Denominator. 

EXAMPLES. 

1 . It is required to fubtrad | from xh 

2. Prom fl take ^. 

3. From ff take ^. 

4. From* of |. take |. 

S' From |- of -j^ take 4 of |-. 

6. From 10 J take 6^. 

7. From i7fi^take 16^. 

8. From 12 take | of J of f. 

9. From I of a Shilling take i of a Penny. 
10. From y cf a cwt. take f of an oz. 

;[ I. From | of a Yard take | of an Inch. 

12, Froi^ I of a Chsildron take \ ©fa Peck. 

13. From I- of a Day take |- of an Hour. 

39. MULTIPLICATTON of VULGAR FRACTIONS. 

RULES. 

\. Prepay the FraAions to be multiplied, i. e. reduce 
compound Fra<5lion$ to iiraple ones; per Cajfc 11. bring 
mixed Numbers into improper Fradlions, per Cafe III. 
then reduce the Fradlions into their loweft Terms. 

2. Multiply the Numerators into one another for a new 
Numerator ; and the Denominators into one another for a 
new Denominator. If the Fradlipns will cancel, do it as in 
CafelL 



EXAMPLES. 



Ml 
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EXAMPLES. 



• IT by Tt- 



1. Mul. _ , _ 

2. Mul. 12$ by 6. 
5. Mul. 174 by |. 

4. Mul. 2i by \ of I . 
J. Mul. 12 J by |- of i^. 



6. Mul. i of if. by 6. 

7. Mul. J- ofi by f off of 14. 

8. Mul. 3I- by -^, and this 

Produd again by \ of |:. 



40. DIVISION of VULGAR FRACTIONS. 

RULES. 

1. Prepare the Fra<5lions as before diredcd in Multipli- 
cation. / 

2, Multiply the Numerator of the Dividend into the 
Denominator of thexliyiding Fradlion, for a new Nume- 
rator, and multiply the other Numerator and Denominator 
togrther for a new Denominator, or invert the Divifor, 
and then proceed as in the laft Rule. 



EXAMPLES. 



I. Divide f by |. 

5. Divide tt by f pf i* 



2. Uivide TT "^y f P* 1 

3. Divide 12^ by ij^, 

4. Divide i2i by 3I-. 

5. Divide -J- of i by | of 



6. Divide 7!- by 9. 

7. Divide 96 by 14^. 

8'. Divide i4|- by -f- of 12- 
9, Divide 142^!- by i2f. 
0. Divide -J- of 6 by \ of 



yof tf 



41. The RULE of THREE DIRECT. ■ 
In Vulgar Fractions. 

' There are two Methods to perform this Rule, the fecond 
of which is the moft expeditious and eaiiefl. 

RULES. 

i. Prepare the Fradions, if required, as direftedln Mul- 
tiplication ; then proceed as in Se6l. 12. — Or, 

2. Having reduced the Fradlion, andflatcd theQucftion, 
as before diredled, . 

3. Multiply the Denominator of your firft Humber into 
the Numerators of the fecond and third, for a new Nu- 
merator ; 
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mcrator ; then multiply the Numerator of the firft Number 
into the Denominator of the fecond and third, for a new 
Denominator, and place it under the new Numerator, for 
an Anfwer, whkh reduce to its proper Quantity; or invert 
the firft Term, and then proceed as in Scdl. 39* 

EXAMPLES. 

t. If 2 1 Yards of Silk- coft 3^/. what will 4^ Yards coft at 
the fame Rate ? 

2. If -J of a lb. coft 5 J. 6d, what will 4 2 fib., of the fame, 
coft? 

3. Suppofe I give 14/. Sd. for J- cwt. what muft be/ given 
for 8 cwtw of the fame, at that. Rate ? 

4. A Merchant makes an Aflurance upon a Ship and Cargo, 
hound to a certain Port, Value 2700/. lox. and agrees 
to pay 10 Guineas per Cent. ; to what comes the Pte- 
miura or Charges of the Aflurance? 

^. How much South Sea Stock, at 1124^. per Cent, will 

1270/. Purchafe? 
6. A Mercer bought 4 J Pieces of Silk, each Piece contain- 
ing 221 Yards, and was to give 8/. gdf per Yard; I 
I demand die Value of the Whole ? 

I 7. If I give looL lOi. 6d. for la.Pieces of Holland, at the 

» Rate of 5 J. 6^d, per Ell Flemifh ; I demand how many 

Ells Englifh each Piece contained ? 

42. The RULE of THREE INVERSE 
In Vui^GAR Fractions. 

I Ml obferved in the Rule of Three Dire<a;, of the«! bo- 

f ing two Methods of performing it, fo Ukewife ia this* 

RULES- 

1. Prepare- the Fta<9:ion as before diredled, and then, pro- 
ceed as in Sedl. 13. — Or, 

2. Multiply the Denominator of: tW third Number into 
the Numerator of the firft and ifecond for a new NjJMEncra-» 
tor ; then multiply- the Numerator of the third* Number in- 
to the Denominator of the firft and fecond, for^ a Denomi- 
nator, which place under the Numerator for an Aniwer« 
and fold the proper Quantity as before ; or invert the laft 

. Term, and proceed as in the laft Rule. 

EXAMPLES. 
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EXAMPLES. 

r. A. lends B. 25^. for 6| Months ,- how long ought B. to 

let A. have io|/. to requite his Kindnefs? » 
2. If 4 Men can do a Piece of Work in 12J HemrSy in how 

many Hours will 1 2 Men do the fame ? 
3^ If the Penny Loaf weighs i2| oz. when the Bufhel of 

Wheat is fold for ^s, what is the Bufhel worth, when 

ihe Penny Loaf weighs 8i oz. ? 

4. Suppofe A. lends to B. loo-^/. for 6| Months,, what 

Sum muft B. lend A. for 3I- Years to requite him ? 

5. How many Yards of Cloth at 8j. 64. per Yard, muft- be 

given for 26^ Yards, at 55. -jd, per Yard ? 

,43- Tl^e DOUBLE RULE of THREE. 
In VcLGAR Fractions. 

RULE. 

Prepare the. Number as before. direc5led, and then pro-' 
ceed as in (17.) 

EXAMPLES. 

1. What Principal, put to Intereft, will gain 4/. x^s. Tn 9 

Months, at 61. per Cent, per Annuna ? 

2. Suppofe 12 Students fpent 14/. 6s, 8d. in 16 Days, how 

much will 18 Students fpcnd in 34 Days ? 

3. If the Carriac^e of 40 cwt. 30 Miles, coft 16L 13J. ^*/. 

What Weijrht may I have carried 80 Miles for 61. 17/. 
6d. at the fame Rate ? 
4* Six Men with their Wives, upon Calculation, found 
that their Expences for three Months paft (allowing . 
30 Days to one Month) amounted to 26I. igs. 4//. I 
demand what Time 14/. i^s. may be fpent by 36 Men. 
in the like Proportion ? 

5. If 30 Men can. perform a Piece of Work in eleven Days, 

how many will accomplifh another, four Times as big, 
• in one fifth of the Time ? 

6. Agreed for the Carriage of 2-§ Tons of Goods, 3 Milcg 

.wanting ^, for -J- of | of a Guinea ; What was that 
per cwt. for a Mile ? 

;questions 
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QUESTIONS for -EXERCISE in FRACTIONS. 

r. Four- Figures of nine may be fo placed" and difpofed of 
as to denote and read for 100, neither more not lefs : 
Pray how is that to be done ? 

2. What Number is that, to ^Vhich if y-|- oi-^ of i±|. be 
^dded, the Total- will be I? - 

•3. W'hat Number is.> that,; frmtiU^hich if you deducfl the 

. TF ^ "« » ^"^ ^^ ^^^ Reiiiainder "add y|- of ^ J, the Sum 
wiUbeg?' ' 

4. What Number is that, to which if you add yy of 12, 

more -j-*- ^^ ^7» ^^^^ f'^*^"^ *^^ Total fubtradl -J- of 7iof 
lefs 1^ of li, the kemainder Ihall be 8 ? 

5. There is i Number,- which, if multiplied by -J- of J- of 

2|", will |jroduc«irit) more than T : What is the Cube 
of that Number ? '^^ -• 

6. There i& a Nuiiiber, which;" if divided by ^| of -j^ will 

quote 9ff : P^ay* what is the Square of that Number ? ' 

7. If -f of ^' of I- of a Ship be woith -J- of -f of if x)f the 
Cargo, Value at 1200/. what didboth'Ship and Cj^rgo 
ftand the Owners in ? 

8. A Perfon was pofTefled of a J Share of a Copper Mine, 

and fold -J- of his Interell therein for ijioL what was 
the reputed Value of the whole Property at the fame 
Rate? ' 

9. A Father devifed J:*, of his Eftate to one of his Sons, 
and 14 of the Relidue to another, and the Surplus to 

.his Reli(5t, for her Life ; the Children's Legacies were 
found to be 257/. 3 j. 4^. different : Pray what Money 
did he leave the Widow the Ufe of? 
to^ A Perfon making his Will, gave to one Child \^ of his 
Eftate, to another \)^ and when thefc Legacies came 
to be paid, one turned out' ^40/. los. more than the 
other: What did the Teftator die worth ? 
II. A Lad having got 4000 Nuts, in his return" home was 
met by Mad Tom,' who took from him f of f of his 
•whole Stock. Raving Ned lights on him afterwards, . 
and forced |- of |- of the Remainder from him ; un- 
luckily, Pofitive Jack found him, arid required y^ of 
■yj of what he had left. Smiliiig Dolly was , by gTomife, 
to have -J- of a Quarter of what Nuts he brought home ; 
how many then had the Boy left ? ^ 

12. A 
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12. A younger Brother received 2200?. which was juft -j-J 
. of his elder Bibthcr'3 Fortune ; and 3 and ^'Timcs the 

Elder *s Money was i as much again as the Father was 
worth ; what was that ? 

13. In Diftrefs at Sea, they threw out 17 hhds. of Sugar, 

worth 34/. per hhd. the Worth of which canac up: to 
but f of th6^ Indigo they caft overboard ; bdkies which 
they threw out 13 Iron Guns worth iSA tos, ar> Piece ; 
the Value of ail amounted to -f of :i^ of that ^and the 
Ship atid Loading : Pray what of the Value oame into 
the Port? • 

14. If A. having |- of -f- of the tialf of a trading Sloop and 
' Cargo, worth i6i3r/.Y^ fells his Brother B. -f- of ^ of 

his Intcreft therein ;at prime Coft ; wha^ did itocJft Ae 
Brother, and what did his Cou^n. P, gay at jfche fame 
' Time for ^f of the Remainder ? 

15. X. Y.-ahd Zi can, working together, complete a Stair- 

Cafe In 12 Days ;' Z. is Man enough .to <lo it ak>ne in 
24 Davs, and X. ii> ^4 ; in what Time^ then could '^-Y. 
get* it done himfelf ? 

16. A Father dying left his Son a Fortune, t^ of which he 

ran through in fix 'Months ; f of the Remainder Beld 
him a Twelvemonth longer, at which Time • he had 
bare 348/. left : Pray what did his Father bequeath him ? 

J 7. Kitty told her Brother George, that though her For- 
- tune on her Marriage took 19312/. out of th^ Family, 
it was but 4 of 2 Years Rent. 'Heaven be prajied for 
this Yearly Income ! . Pray what waa it ? 

1 8. A irierry young FeliDw in a ftiort Time got the better 
of 4- of ^is Fortune ; by Advice 't)f his Friends he then 
gave 2200/. for an -Exempt's Place in the>Guards ; Ais 
Ptofufion continued dU he. had n6mor<s, than fiSo Gui- 
neas left, which h& found- ^by computation: was juft -^^ 
Part of his Money, after AeCdwinitflion waa> bought : 
Pray what was hi» FortHnis.at'lirft ? 

mQi A Perfon^ing, left his Wife with ChJldf^nd^flnaking 
his Will, orderedv diat if fhc went with a.'Son> | of the 
Bfbte fiiould belong' to Mm, and the Remarinder to his 
' Mbther ; and if fhe w«nt With a I>aaightfr,'he9ppointed 
; the Mother ify^n^ the Girl \:, But it happened that 
fliewas- dc^veied both' of a. 'Son and ^Dwghter ; by 
WhicK (he ibft in £q[Ui<^^00^l»4iiM?r than if h^hsid been 

only 
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only a Girl : What wooid iiave been Jb«r Dowry h^i 
fhe only had a Son ? 

20. A Ciflcrn holds 103 Gallons, and being brim-full, has 

two Cocks to run off the Water : by the firft of which, 
a three Gallon PaU will be filled in 60 Seconds, by the 
other in 75 ; in whjit Time will this Ciftern be emp- 
tied through both thefe Apertures together, fuppoiing 
the Efflux of the Water all the fame ? 

21. A Politician • having . about him a certain Number of 
« . Clowns,, fakl, If ^HttH" 1"^^'^^^* ^ ^^r were added 

together; they would make juft Wilkoft^'s Number (4^) ; 
how many Crowns had he about him ? 

22. A Gentleman has an Orchard of Fruit Trees, one half 

of the Trees bearing Appks, one fpjirth Pears, one 
fixth Plurnbs, * and one twelfth df them bearing Cher- 
ries : How iKany Fruit Trees in ati grow in the faid 
Orchard ? 

23. A School Mafter being afked how many Scholars he had, 

anfwer^. If I had as many, and f as many,, apd ^ as 
many, I fhould have 99. How many had he ? 

^4. In the Year I ^rote this, if to my Age you add 
:i, I", {-, (thereof), with \ more, 
liie Number 74 will then be had. 
Ingenious Youths, my Age explore. 

25. A. in a Scufflr, fei«ed on fpf a Parcel of Sugar-Plums, 
B. catched \ of it out of his Haod^, an^ C. laid hold 
on -^ more ; D. ran off vith all A. had left, except y, 
which E. afterwards fecured flily for himfielf ; then A. 
and C. jointly fet upon B. ' who, .in the Corifiicft, fhcd 
4 he had, which were equally picked up by D, and Ek 
who lay perdue. B. then kicked down C.'s fiat, and 
to work they all went anew for what it contained ; of 
which A. got f, B. i, D. f, and C. and E. equal 
Shares of what wa3 left of that Stock ; D, then ftruck 
^ of what A* 2»nd B..laft acquired out of their Hands ; 
they with Difficulty recovered |- of it in equal Shares 
again, but the other threie carried off \ a piece of the 
fame. Upon this they called a Truce, and agreed, that 
the^ of the Whole left by A. ^t- firft Biould be equalfy 
divided among them : How much of the Prize, aftar 
this DiftributiQn, remained, with each of the Compe- 
titors ? • 

. • P THE 
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PART III. 



44. DECIMAL FRACTIONS. 

ADecixnai Fradlion, is a Fra(5lion whofe Denominator is 
always Unity or i , with one or more Cyphers : Thus, 
an Unit may be imagined to be equally divided into 10 
Parts, and each of tnefe into 10 more ; fo that by a continual 
Decimal Sub-divifion, the Unit may be fuppofied to be di- 
vided into 10, 100, 1000, and fo on without End, all being 
equal Farts, called tenth, hundredth, thoufandth Part of 
an Unit or i. * 

In Decimal Fradions, the Figures of the Numerator are 
only exprefled, the Denominator being omitted, becaufe it is 
always known to confift of an Unit with fo many Cyphers as 
there arc Places in the Numerator. 

A Decimal Fradlion is diftinguifhed from an Integer with 
a Point or Comma prefixed, thus, ,5 wich (lands for yV> or 
4; f7S for-/^, or J; ,2752 for ^oV^ ; and 12,003 for 
tZfT60Vf or 12^, &c. 

Cyphers at the Right Hand of a Decimal Fradlion alter 
not its Vahie : for ,5 or ,50 or ,5000 is each of them the 
fame Value, and are equal to -^ or j ; but Cyphers at the 
X.eft Hand, in a Decimal FraAion, decreafe the Value in a 
tenfold Proportion, for ,05 is -j^rs, alfo, 0005 is to4oo» ^<^» 
ail of which will plainly appear by the following 

TABLE* 
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By the above Tabk it aHo plainly appears, that as whole 
Numbers increafe towards the Left Hand by a ten-fold Pro- 
portion, fo Decimal Parts dccreafe towards the Right Hand 
by the fame Proportion. 

A finite Decimal is that which ends at a certain Numbc* 
of Places ; but an infinite is that which no where ends. 

A circulating or recurring Decimal, is that wherein one 
or more Figures are continually repeated. 

Thus 6^,y66666j &c. or 64,7^6^, is called a fingle citculate 
or recurring Decimal. 

And 147,642642, &c. or i47,j6'4;jf, is called a compound 
recurring Decimal. 

Note. — In all Operations, if the Refult confifts of feveral 
Nines, rejedl them, and make the. next fuperior Place a 
Unity more. Thus, for 17,1999 write 17,2; and for 
12,99 write 13, &c.^ 

45. ADDITION of .DECIMALS. 

X. Addition and Subtra(5lion in Decimals, are performedl 
after the fame Manner as Se6l. 2, 3, of whole Numbers, 
Care being taken that like Parts be placed under one ano- 
ther, and from their Sum or Difference cut off fo many^ 
Decimal Parts as there are the moft in any of the given 
Numbers. t 

EXAMPLES. 

I. What is the Sum of ,0476, 21,476, ,0067, 64, 17,6, 
and ,20764? 

P 2 2. Add 
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2, Add ,427, 64,075, 27,6421, 10,8, ,0074, and 104, 
,046842, together. 
. 3. What is the Sum of ,274, ,076, ,64762, ,0706, ,47, 
,007, and 968,42 ? 

2d. To add Decimals, wherein there arc finglc Repetends. 

RULE. 

Make every Line end at the fame Place, filling up the 
Vacancies by the repeating Digits, and. annexing a Cypher 
or Cyphers to the finite Terms ; then add as before ; only 
increale the Sum of the Right Hand Row, with as many 
Units as it contains Nines, and the Figure in the Sum under 
that Place will be a Repetend. 

EXAMPLES. 

4. What is the Sum of 47,67 ^S 4,02642, 32,6, 6,1^, an^ 

37,0646? 

5. Add 11,^, 6,14274, 91,7^, 37,67^, and 146,476742. 

6. What k the Slim df 14,276421, 7,^', 21,646, 9>2j, 

and 31,1474? 

3</. To add Decimals, having compound Repetends. 

RULE. 

Make the Repetends fimilar and conterminous ; then add 
as before, only increafe the Right Hand Figure by as many 
Units as are carried from the Column of Figures, wherein 
all the Repetends begin together ; laftly, . dafh off for a Re- 
petend as many places as were fo in the Numbers, added 
together. 

EXAMPLES. 

7. What is the Sum of i4,;^7X> 768,^^46^, 7iP'6^, and 

26,oo6;2f? 

8. Add ,;2f46, 3,^7, ^l^o^?^!^^^^ and 9,^^43^, together. 

46. SUBTRACTION of DECIMALS. 

EXAMPLES. 

I. What is the Difference between 176, and 10,764? 

2. From 
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2. From 647, take ,0074^. 

3. What is the Difference between 74,6407, and 69,5 ? 

2d. To fubtradl Decimals that have a fingle Repetend. 

RULE. 

^Make both end together as in Addition ; and if the Re- 
petend of the Number to be fubtradled, be greater than the 
Repetend of the Number it is to be, taken from, then the 
Right Hand Figure of the Remainder muft be lefs by Unity 
than it would be ; or inftead of borrowing Ten, as in whole 
Numbers or Infinites, borrow in this Place 9, the reft as 
ufual, and. the Right Hand Place or Figure will be a Re-» 
petend. 

EXAMPLES. 

4. What is the Difference between 41,7^. and 21,94648 ? 

5. From 24,1466, take 19,^. 

6. What is the Difference between 1 6, i^^, and 4, 1942764 ? 

47. MULTIPLICATION of DECIMALS. 

\ft. Multiplication in Decimals is alfo performed as in 
whole Numbers, no Regard being had to the Decimal as 
fuch, till the Produ<8: is obtained, then obferve the fol- 
lowing 

RULES. 

1. Strike off fa many Figures from th© Right Hand of 
the ProduA as there are Decimal Places in the Multiplier 
and Multiplicand. 

2. But if there are not fo many Figures in the Product, 
fupply the Deficiency by prefiidng Cyphers to tl>e Left 
Hand to nlake them equal- 

3. If the Number is to be multipHed. by 10,1000, &c. 
remove the feparatingJPoint in the Multiplicand fo many 
Places towards the Right Hand, a;s there are Cyphers in the 
Multiplier^ 

/ 

P3 EXAlVIPLES. 
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EXAMPLES. 

I. Multiply ,17504, by 76. 2. Mul. 27,42, by g,£6. . 
3. Mul. 8,04704, by ,2575. 4. Mul. 5745, by ,0675. 
5. Mul, ,4 by ,2. 6. Mul. ,047 by ,046. 

7. Mul. ,0476 by ,02078. 8. Mul. ,47 by ,0008. 

g. Mul. ,1075 by 1000. 10. Mul. ,42768 by loood. 

2J. When the Produ<5l will contain more Decimals than 
are neceflary for the prefent Purpofe, the Work may be 
contradled by the following 

RULE. 

Write down the Multiplicand as ufual, then write under 
it the Multiplier inverted, with the Unit Place thereof under 
that Place of the Multiplicand, whofe Place you intend the 
Produdi fhall extend to ; then multiply as ufual, by each Fi- 
gure of the Multiplier, beginning with thofc of the MultJpli- 
cand which Aand over it, negle<5iing thofe to the Right Hand, 
unlefs fo far as to obferve what would arife from multiplying 
the Figures immediately foregoing, which rauft be taken in 
at the Beginning of each Line, the firft Figure of each par- 
ticular Product: muft ftand underneath one another. 

Note. — ^In multiplying the Figure left out every Time, 
next the Right Hand in the Multiplicand, if the Produdl be 
5, or upwards to 15, carry i ; if 15, or upwards to 25, 
<:arry 2 ; and if 25, or upwards to 35, carry 3, &c. 

EXAMPLES. 

II. Let it be required to multiply 3,17678, by 2^6^82^ 

and to have only three Places of Decimals in the Pro- 
tiu<a. 
12. Multiply 47,689464 by 26,17694, retaining five Deci- 
mals in the Produdl. 

3i/. if the Right Hand Figure of the Mukiplicand be a 
Circulate. 

RULE. 

Multiply the Multiplicand before, by every Figure in 
the Multiplier 4 obferving to ingreafe the Right Hand of 

eack> 
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each refulting Line, by as many Units as there are Nines in 
the Produdl of the firft Figure in that Line, and the right 
Hand Figure of each Line will be a Circulate ; and before 
you add them together, make them all end at the fame Place 
as (hewn in Addition, 

EXAMPLES. 

13. Let it be required to multiply 147,64 by ,7. 

14. Multiply 42,64^ by ,276. 

4/-6. When the right Hand Figure of the Multiplier be a 
Circulate, 

RULE. 

Multiply by, as by a finite Digit, fetting the Prodaft 
one Place extraordinary towards the left Hand ; then divide 
the Produd by 9, continuing the Quotient if needful, till 
it arrives at a Circulate ; then beginning at the Place un- 
der the right Hand Figure of the Multiplicand, cut. off for 
Decimal Parts. 

EXAMPLES. 

15. Multiply 46,2762 by ,H, 

x6. Let it be required to multiply 261,276 by ,47. 

$th. When the Multiplicand and Multiplier are each a 
fingle Circulate^ . 

RULE. 

The firft Line (or that produced by multiplying the Circu- 
late in the Multiplier) muft be managed as in Note 2, only 
the right Hand Figure muft be increafed by ajs many Uriits 
as there are Nines in the Product of the Firft Figure of that 
Line ; the Produdl of the Reft .ixmft be managed as diredled 
in Note i. 

EXAMPLES. 

17. Multiply 141 , 14 by 8,47. 

18. Let it be required to multiply 24,60 7;if by ,49j6. 

6tb. If the Multiplicand be a compound Repetcnd, and 
th€| Multiplier a finite Number, 

^ RULE. 
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RULE. 

In multiplying, obferve to add to the right Hand Place 
of the Produdt, fo man)r Units as there are Tens in the Pro- 
duA of the left Hand Place of the Repetend ; and the Pro- 
dudl fliall contain a Rfpctend, whofe Places are equal to 
thofe in the Multiplicand, and if there be more Places of 
Figures in the Multiplier than one, make all the feveral 
Produds conterminous towards the right Hand, (3. and 
6th.) 

EXAMPLES. 

19. Multiply 7,%;if by 6. 20. Multiply 64,04^ by 27,9, 

nth. If the Multiplier be a compound Repcjtend. 

RULE. 

Multiply each Figure of the Repetend, and add the 
feveral Produdls together, then add the Refult in this Man- 
ner ; fet the left Hand Figure fo many Places forward, as 
exceeds the Number of Places in the Repetend by one, and 
the Reft of the Figures in Order after it ; and thus pro- 
ceed, till the Refult laft added is beyond the firft ; laftly, 
add the feveral Refults together, beginning under the right 
Hand Place of the firft, and from thence dafh as many Fi- 
gures for a Repetend, as the Repetend of the Multiplier 
confifls of. 

EXAMPLES. 

21. Mul. 46,74 by 4,^07. 22. MuL 764,742 by -607^. 

Stb, If both Fadors have compound Repetends. 

RULE. 

Proceed as in the two laft Cafes ; for as the Places of the 
Repetend in the Produ(Jl will be uncertain as to their Num- 
ber, they can only be determined (in any Manner fit for 
Pradlice) by continuing and repeating the firft Produifl, 
which will contain a certain Repetend, equal to that of the 
Multiplicand. 

EXAMPLES. 
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EXAMPLES, 

^3. MuL 47,^4;af by 3 ,,6^74- ^4. Muh j,6;lS by 8,2^:9^, 

48. DIVISION of DECIMALS. 

In Divilion of Decimals, the Work is likewife perfofmed 
as in Whole Numbers ; the only Difficulty is in valuing the 
Quotient, which will be very eafy by obferving either of the 
following general 

RULES, 

1. The firft Figure in the Quotient is always of the fame 
Value with that Figure of the Dividend, which anfwers or 
ftands over the Place of Units in the Divifor. 

2. The Quotient muft always have fo many Decimal Places, 
as the Dividend has more than the Divifor. 

EXAMPLES. 

1. Divide 1735,5 by 6,5. ' 2. Divide ,8332 by ,0084. 

3. Divide i8§,9 by 7,47^. 4. Divide 6 by ,008. 

5. Div. 246,1476 by 604,25. 6. Divide 7,268401 by 119. 

7. Divide 6,7258 by 647. 8. Divide ^0008136 by 678; 

9. Divide 487,67 by loOQ. 10. Divide 4746 by loooa- 

id. There is alfa a compendious Way of contradling 
Ihe Work,' reverfe to that in Page 162, by which much 
Labour is faved, elf ecially when the Divifor hath many 
Places of Decimal Parts in it ; and is performed by the 
following 

RULE. 

Bv the firft Rule find what Is the Value of the firft Figure 
in the Quotient ; then, by knowing the Denomination of 
the firft Figure, the Decimal Places may be reduced to any 
Number propofed, by taking as many of the left Hand Fi- 
gures of the Dividend as will anfwer them, and in dividing, 
orait,. or prick off one Figure of the Divifor ateachOpera*- 
tion, that is, for every Figure you place in the Quotient, ' 
prick ^fF one in the Divifor ; having a due Regard to the 
Increafe which would arife from the Figure fo omitted. (Sec 
Note in Page i66.) 

EXAMPLES. 
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11. Divide 913108 by 2137,2, and let the Quotient onljr 
contain thiee Decimal Places. 

12. Divide 6109,2674 by 240,649, and let there be only 
four Places of Decimals Jn the Quotient. 

3^. "When the Dividend is a fingle or compound Repetend. 
R U L E. . 

If it be a fingle Repetend, bring down the circulating 
Figure, until the Quotient either repeats, or is as exadl as 
required ; but if the Repetend in the Dividend be a com- 
pound one, then bring down the circulating Figures in the 
fame Order they ftand in ; and when you have got through 
them all, bring down the firft Figure in the Repetend over 
again, and fo proceed until your Quotient cither repeats, or 
be as exadl as necefiary. 

EXAMPLES. 

13. Divide 14,4 by 6,84. 

14. Let it be required to divide i694,^4J7 ^Y 4^>S49# 

j^b. If the Divifor be a fingle Repetend. 

RULE. 

Place the Dividend under itfelf, but removed one Place 
towards the right Hand, which fubtratJl, and the Remain- 
der will be a new Dividend ; which Divide by the Di- 
vifor in the fame Manner, as if it was a terminate 
Number. 

EXAMPLES. 

15. Divide 42^86 by «. 16. Divide 6,426 by S^fi. 

Stb, If the Divifor and Dividend confift of terminate 
Numbers joined to the Repetend* 

RULE. 
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RULE. 

■ Place the Divifor and Dividend under each. other, but 
removed one Place towards the right Hand ; then fubtrac$b 
the Lower Lines : From the Upper» the Remainder will be 
a new Divifor and Dividend, which proceed with as before 
direded. 

EXAMPLES. 

17. Divide 81869,8694 by 7414,86^. 

18. Divide 9,4694^6 by 64,84/. 

6th. If a compound Rcpetend is found in your Divifor, 
or in both your Divifor and Dividend. 

R U L E. ^ 

Proceed as in the laft Cafe with your Divifor and Divi- 
dend, only remove them each fo many Places towards the 
right Hand, as they have Places in the Repetend of the Divi- 
for ; but if the Divifor is a compound Repetend without any 
terminate Fibres, divide by it as a terminate Number ; 
firft fubtrading the Dividend from itfelf, as above direAed. 

EXAMPLES. 

19. Divide 147,4/68^ by 8,46;^'. 

20. Divide 41 76,426*268 by 37,/697^. 



49. REDUCTION of DECIMALS. 

1 . To reduce a Vulgar Fraction to a Decimal. 

Add Cyphers to the Numerator, and divide by the De- 
nominator, the Quotient will be the Decimal Fradlion re- 
quired. 

EXAMPLES. 
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EXAMPLES. 



1. 


Reduce -}, i, and f , to Decimals. 


2. 


Reduce -^ to a Decimal. 


s- 


Reduce y\- of f to a Decimal. 


4- 


Reduce f to a Decimal. 


5- 


Reduce f to a Decimal. 


6. 


Reduce J- of t of -J- to a Decimal. 


7- 


Reduce i of ^ to a Decimal. 



2. To reduce Coins, Weights, Meafures, &c. into Deci- 
mals. 

R U L E I. 

Reduce the given Money, Weights, &c. into the loweft 
Denomination or Name mentioned, for a Dividend ; then 
reduce the integer into the fame Denomination for a. Di- 
Tifor, die Refult will be the Decimal required. 

RULE II. 

Write the given Denomination or Parts orderly under 
each other, the inferior or leaft Parts being uppermoft j 
let thefc be the Dividends. Againft each Part on the Left 
Hand, write the Number thereof contained in one of its 
fuperior ; let thefe be Divifors. Then beginning with the 
lowefl Denomination with Cyphers added (making a Dot 
between the Cyphers and the Figure) and divide, writing 
the Quotient of each Divifor as Decimal Parts on the 
Right Hand of the Dividend next below it : and let this 
mixt Number be divided by its Divifor, and fo on, till ail 
be fini-fhcd, and the laft Quotient will be the Decimal re- 
quired. 

RULE in. 

To reduce Shillings, Pence, and Farthings ; if the 
Number of Shillings be even, take H^ for the firft Place 
of Decimals, and let the fecond and third Place be filled 
up with the Farthings contained in the remaining Pence 

and 



tiedi0ian if DMmats. i% 

^n€ 'FaTdiltt^^y vlw^ys rememheni^ to stM Ti yUhcn the^r 
^rs 2^ % if 40 add ^ V But if the Nu^b^r iif ShiUiog^ be 
pddU muhiplf thcqi bgr |f» aitd j|>Tof:eeld With the Peajpe 
piid Farthings as before^ 

£ X A M IP L S pi^ 

1. Rqliice 171. 6V* 1^ tb^.Ofjcinid gf a^l^pKiif^ 
a. RedbicQ 6;i«.9lf.;to the^DeclfaalxTf a Jl^. 
3. Reduce 31. ^ the Decimal^of « Gf ia$9» 
• 1^ .Reduce 141.. 6f«/. to ttie Decimal •f a jMloidoftt. 
^. Reduce i4«-4it^ to the. I>«aml (^a^. 
'iS. Reduce \ 9^% Peiusy to the^octn^al pt a^; 

7. Rediuce 1 1 dw^..t»ibe JDeciwal di alb. Tn>|r. . 

8. Reduce loJ^niiiis^^icDecittii^tGf^aih. A 

^ Risdiice 3 fln. iK4lb« to diQ pecimirl of cv4t. . , 
io« .Reduce S Inches io the Decioial iof-a ¥4urd. 
11. Redace6Fur^|$)toitbebeGiiiaial0f aLeaguQ. 
,12. Reduce «8 gaB. ^ ;|ts« .oC Wine .to the Dec|mia of a 

Tun. 
\Q. Reduce jqn. «4«t of A^ ^ thi Decimal i)f a B^^ 

rel.. 
14. Reduce 8 Perehcs^ the Decipaal of 9tL Acts..' i 

^. Reduce f^uQids. 2 Biicbi to the Decim^ df ^ Clil- 

droh. I » 

tS. Rc^ocets NCmilts to (bo Dcpmal eif an Hoirr. 
^fj. Reducp ui D2(3» to ihe J[>fcimal oif a ¥ear (Ji4iaR}. 

■ I - 
%*thisRttI^ 4e4[(#o^gt9«#ai4TaiWe8ar0»ftd|» 



i)ecipial 



Occimai 1 A B L£ s (^ Co tN t We i g h t , and^ Mk a s ur e. 



TABLE I. 
Coin. 

ijC.Ster.thcIntcg. 

AS 
'4 

'3 . 

,2 

,1 
.05 



iA. 


iec. 


•m 




.9 " 


> 


17 
16 


.85 
,8 


I 


12 


,6 


s 

3 
2 ' 


1>J 


,ss 


1 


10 


>5- 





Fence, 
II 
10 

9 

8 

7 
6 

5 
4 
.3 
2 
I 



Decimals. 

,041666 

»o37i 

•033333 

,029166 

>025 

,020833 
,016666 

,008333 

,00416 



i75 
,666666 

»583333 

}S 

,416666 

•333333 

,166666 

,o8.:^3.q3 

Note. This i abie 
of Oz. will alfo 
.fervcforlncKcs, 
Months,orDo:*. 



9 

7 
6 

4 

3 
2 
I 



TABL E III. 

AVOIRDUPOISE. 

1 1 2 lb. the Integ. 
^vor./. Decimals, 
I »75 

3 4 '25 



weight. 

10 

9' . 
8 

7 
6 

5 
4 

.3 

2 

I 



Farth. 
3 



Decimals. 
,00312^ 
,002083 

,00'I042 



TABLE Ii:. 
Troy Weight. 

lib. the Integer. 

1 Ounces i Decimals, 

II ,916666 

I 'o i »%3333 



Decimals. 

,041666 

.0375 

>o33333 
,029166 

,025 

,020833 

,016666 

,0125 

i6o8333 

> ,004166 



ibunds 


Decimals, 


20 


i^'7^67^ 
,089286 


10 


9 


»o8o357 


8 


,071428 


7 


>o625 


6 


y^SBSJ^. 


5 


,044643 


4 


»o357i4 


3 


,026:786^ 


2 , 


*oi7^S7 


■. I . 


,008928 



20. 
10 

9 
8 

7 
6 

5 

4 

3 
2 

z 
i 



l^cimals. 
,603472 
,001736 
,001562 
,001389 
,001215 
,001042 
,000868 
,000694 
,000521 
,000347 
,000173 
9OOO086 



Ounces 
10 

9 
8 

I 

6 

4 

3 
2 

I 



Drams 
10 

9 
8 

7 
6 

5 
4 



Decimals,, 

•00558 

,005022 

,004464 

,003906 

,003348 

,00279 

,002232 

,001673 

,002116 

,000558 



Decimals, 
,000348 
,000313 
,000279 
,000244 
,000209 
,000174 
,000139 



[ »7' r 

"Decimal Tables nf Coin7'W^!6ht, g»J Measure. 



3 

2 

I 



,000104 
,000069 
,000034 
,000017 



TAiJLK IV. 

Avoir.We ight. 
I lb. the Integer..' 



Ounces. 
8 

7 
6 

6 
4 
3 
2 

X 



Drams 
8 . 

' 7 ' 
6 

6 
4 

3 

2 

I 



i}ecmah. 

»4375 
»375 ^ 

,0625 



Jechdals. 

»oi7'343 

10^3427 

»«i?53^ 
,015625 

,011718 

,007812 

,00!{C)06 



TAiJL,K V. 

LlQUIoMKASlfRE 

t Tun the Integer. 



9 
8 

7 
6 

5 
4* 

3 

2 

I 



Gallons. 
100 

is 

70 
60 
50 
40 
30 
20 
10 



Decimals. 
,396825 

•3^7 '4^ 
,317462 

,238095 
,198412 

.MS73 
,119047 

•0793^5 
,039682 



tints. 
4 
3 

2 

I 



.035714 

,031746 

,027 

,623809 

,0*9841 

»o 15873 
,011904 

,007936 
,003968 



Lkcimali. 
,001984 
,00 1488 
,000992 
,000496 



A Hogfliead the 
Integer. 



Gallons. 

3^. 
20 

9 

8 

I 

6 
4 

3 

2 

T 



hfUS. 

8 

2 

I 



OecmuUs, 

•47^19 

.3^74^ 

$^6^73 

» 142857 

,126984 

yllllll 
.005238 
.079365 
,063492 
,047619 
,031746 

tO 15873 



iJecmais* 
,005952 
,003968 
,001984 



^mt 


ijecim. 


4 


yS 


3 


yS76 


2 


.25 ' 


I 


,125 



'4 

3 
2 

1 



^.^ 


^ecm. 


rec^. 


3 


y09S7S 


3 


2 


,0625 


2 


I 


•03125 


I 


iJccamoii. 


^./*. 


.023432 


3 


,025615 


2 


,026812 


I 


Decmals, 


^tR/5. 


.005859 


3 


,003900 


2 


,00105.!? 


I 


TABLE VII. 


LoKGf Measure. 


1 Mile the Intecer. 



TABLE VL 

Measure. 

Ugfttd. Drjf 

Gallon. I Z^tkr. 

Integer. 



lords. 
1000 

QOO 

800 
700 
600 
500 
400 
300 
200 
100 

90 
80 

60 
50 
40 

30 
20 



Oecmals* 
,568182 

»5"3^4 
.454545 
^3977^7 
.340909 
,284091 
,227272 

.170454 
,11363^ 
,056818 
.051136 

.045454 

•039773 
,054091 

,028409 

,022727 

,017045 

.0113% 



Q2 



A/eciniai'lABt.Bi» ^^'Ctfiw, V/eight, ana Mzasvue, 



10 

9 
S 

7 
6 

S 
4 
3 
2 

I 



2 
I 



,005^2 

,002841* 

,002273. 
,00i70i|r 
,001139 
,000^68 



Decintab, 
,0003787 
,0001894 



IiscJt. 

e 

8 



DicmUs. 

,0000947 

»o&oo474 

,oddo3T5 

if tooooi^y 

TAiLB'/yiii. 

.1 *Ycii iUc3 



206 

89 
So 

4P 

3« 



i 

»8ii9id 

»54ra4i? 

»24%ri5 
,i|t78:i 

,1^9589 

' ,082^92 

20 I ,054794 

10 .^027397 

9 fOi^s7 



,0^19*8 
, /)i9i78 



6 ^ ,0164^8 



^olcr959 
3» |«,oofi^2i9 
2^ 
I' 



•00^79 

r ,002739 



I 'Ihy tire Integer. 



! - 

i JO 

9 



8 

7 
6" 

2 

I 



,416666 
f87^' 
•333533 
' ,B9rf66 

' »»o%33 
; ,46^66 

»oS3333 



40^ 

3^ 
20 
ret 

a 
s 

4 
3' 

a' 



iJeamals. 



NaUs^ 

3 

2 

I 



Uecmais. 
f^^76 

,0625 



TABLE X. 



^33333 :I-c*^Wkight. 



^iFotficrthcIntcg. ^ 



>03-(722 



^0347* 
',027V7 



,00^ 
,006^515 

,oOi^6i 
,004^66 
,0035^72 
,002777 
,0020% 
,oort388 I 
000^94 



TABLt ix. 



^^Kzrfi. {^ Z)ed0fta2f . 



3 



»7$ 



10 
8 

r 

6 

4 
9 

■ 2r 
I 



Dichmls, 

V^C28V 

4^'5*B 
,41102^ 

'3^974 
3^692 

.20^128 

«ioa5^4 

.059242 



2 »02i5;64i 

1 f,OI28jf 



Pimis 
H 

Id 
II 
10 

9: 
& 

^6 

S 
4^ 

^^ 

i> 



Dedmals. 
•0064102 

*^<*4f5»3^ 
*oo^4945 

'^503^^ 

<x^57^ 
,001^1208 
\ocfe663^ 
►00^20^1 
,od2747|2 
K>c<22893 

^01137^ 

,oob9ii57 
t>o<b4578 



ReduHion ofDccimats, 1.73; 

CASE III; 

' To find the Value of any Decimal Fxa<ftion, in Mi^ncy, 
Weight, Mcafurc, &c. . 

R U L. E. ' f 

Multiplythc Decimal hj the Numbfer of Pirts of 'die next 
inferior Denomination, cutting'^ofF-fo many. Placer-for Deci*> 
mals to the Right 'Handy as your given Dccitnal confilfa of^* 
and thofe on the Left will be Integers;, then multiply.' 
the remaining Dednwisbythenext inrcrior D«nomination» • 
and ciit off for Decimals as before t thus proceed tili yoor 
have brought it into the leaft Parts of the Integer. . 

B X. A M' P L- E. S* * 

1, What is Ac Value of ,878 125 ;of a Pound Sterling?' \ 

2, What is the Value of ,3^75 of a £:7 

3, What is the Value of ,4^ of a Guinea ? 

4, What is the Valu^of ,72708 of a Moidore ?' 

5, What is the Vaiue*of ,001243 of a lb. Troy ? 
Si What is the Vklue o£ ,3375 ^of a^Tbn? 

7 . What is the Value of ,03 9$ •of a lb« Avoi|dtlppife ? : 

Si What isjdic Value of ,875 of a «wt»? 

9* What is the Vabeof ,16^% of a Yard ? ' 
u>. What is-tfae Value of ,259 of a lieague?' 
12. What is die Value of ,29365 »of a hhd. of Wine ? 

1 2. What is the Value t)f, 875 of a Barrel^^crf Ale ? ^ 

13. What h the Value of ,05 of an Acre ? 

14^ What iaihe Value of*,x25 of a ChaldsoQ ofCoab? 
15, What is the Value of ,4765.^f a Day ? . , 

S9. EXTRACTIONS of Ac aQP ARf^ ROOT. 

Ektnuftiog the Sonare Rk)0t,' is to fisd out fuch a Nuni'v 
ber as being multiplied into itfelf, the'Pkodadk^Wili be equal 
t» the given Number* 

As £e-°6quare-Root'.e{ Si'.ls 9> confequently 9X^^x81 . 
tbe given NWnber^ 

Ha\ 4i 5l.6'l 7 1 at 9f 



Koots. 
Sqiiam. 



^5. 1 3^ 1 49 



H I ^i I 



Q^ To 



>/i^ ExiraikW (^ tk$ Sfut^e Hoot. 

To eatndk the S^uwe Root' of any Nfuaber, obferve tike 
ibUowini; 

If U, L £: SC 

i« Poisl the* given Number or Refdvend into Periods of 
two Fkures eacb, begHfning sft thr Unhs Place. 

o»al«iae^i»>tltr$i$i'1tedod towa«dfrtheLe^ R^«uEig: 

t^ Sq^Nr^NiMBAbo!! uadw tibe fitft Period^ aad ..d)6 Root. 
tlMRil&Mi tW.Quo^Bt ^ in. Diviaon^»iubtra<5l.that Squaie 
oiit< ftil tfa» feklrPiuuodl^ aikU to. tibc Reinaiadff bnag dowx^ 
tilie fuM BeMd* Ibi^a^ fiividit^f 

g[ Double* iIm Quoti^ oi^ tbootr and ]j{Iace it- fbr^ a- Divl* 
for, feek how dfteo the Divifor is contained in die Dividend 
{refenria^aiwail^ tfie lMil>Plat3d}, abd |ut die Aniiver in 
ihe OuotienU and aifo on the. Right Handof the Diviibr r 
T^en Mu^tijfijrtferlJiiifcrlsy'tfie tetf^R^^ gur to tfte Quwf- 
lientf^'p c6i9i9an £>fvUicni)^ llh«fPiiod&dt£ubtya<i frohltfte 
Dividejad, ;!ipd to^tf Remainder Itoing db^ir the ^tttt ?♦- 
f iod^ . Vfhkh §ro^d£d^ \$ith: arDcfibi^^ ' 

Note z. But kit^h^cMoharfhi ^frvemKtSttkmi^k mot^ 
^m»Sifaaimfr Cdbit^^K, iheii^teMetfiii^^nilK^Miaift. 
aftet £xtnu5Uoin: Imil bMi* undB- liitfM^ltftitl aS tttfr 
Points: Wfi*lcKsH^te€aCe, jw^iMiAaim^ 
according atet d»^ ^psftfe^ Fooror i«l}Oite^. via: fa)^ 

and tB^^^plsnMrm^ccibimciei^arbafiQM^ 
^* H the ^ven Re«iMliidr40|[^ifl&.<tt s^M^le NioiMi? ao* 
JKdbiEitt» Ibfiiteiv nMk« tK^ NalB&< 6i SMskhato 
eveabyaddiAgSyjjAiAKrtttfflhett^ ^ . 

-.i< :a[i Ji^ 1ft >'&. c & 

3. What is the Square Root of je^S ? . 
4I W&til a^Sqpaar&Qfltof 9^4|»d6itr 

5. What is the Square Root of Saog^^s^tt^jay^ 

6. yhari^tlsrSquaigrRootof lOyuy^ef ? . 

7. What is the aqtta» AiJ^'of *? 

a. IgJatiftthr* S^uaffeRodt of ia^^iflS}: ' 
Q, What iff the Square Root of 26,0000060$ ' 



To eztraa tbe Sau a rtr Rd1»T ctf Vols ak Fractions. 

K V L. K 

Reduce the FiaAion or FTaai(nn# Pkitr tb ittr Ibwefj^ 
Terns f and iCit be a rabcd Nuoibcr^ to an improper 
Fra6Uon ; their extnrd tile Squattr motr of tie Nuineratoir 
for a newNuoMsatoiv aad^thft S^|iaicr&ooU ei t2i& ij^^ao-. 
ndiiat«r&)S^a*xiKwI^caoouf»toi^ ^ 

EXAMPLES. 

I . What U the Sqiiare Root of II ? 
r. tlThairis tfitf S^iwit Rdbt of |ff P' 
3* What is the Square Root of io|{ f 
4. What ift the Square AfKA «f ay^, ^ 

fr V R B* S.- 

To cxtraa the S^juwrrRbot^ of Va%snr FhAknnr, vAea 
they be Surds, i* e.. a Nuisbq^ where a. Rpot can never 
be exadl J Ibundl 

i/lf ' £ EL ' \^ 

Reduce the Fina<ftion or Fradiiotial Aaiit ie' it«. i^vreft 
Terats» ihCKcittAM'.k ttv » Ootinillfe Mdiaao^*^ that de*« 
chaai t« the Vfholt Mbmhrn (jf aii«> mi egtfafiS the' 
Sqpaii» R(x*tbet«froBiib 

5^ What is the Square Root o#t^t* 

6. What i» the Square Root of 4|f ? 

' 7. What is the Squavt«ltoot«df ^H^'k 

^i. tlie tSfi or tie STQ^trXRE itOtJlt 
C A ff Bf t 



Kijt£i;' 



1 76 Vfe of the Square Root. I 

R U L .E- 

Multiply the two given Numbers together, and extra<ft 
the Square Root of the Pnidudb, which Roots will be a 
mean Proportional fought* 

EXAMPlrES. . 

1. What h the mean Proportional 'between 4 and 9 ? 
a. What is the mean Proportional between 16 and 36^? 

CASE II. 

To find the Side of a Square equal in Area to any given. 
Superficies. 

RULE. 

ExtraAthc Squarcftootof the givea Superficies,, which 
Root will be the Side of the Square fought. 

EXAMPLES. 

3. If the Area of a given Circle is 427^,5, I demand ther 

Side of a Souare/ whdfe fuperficial Content fhall be 
equal thereto? 

4. Suppofe I have an elliptical or irregular Fifli -Pond, con- 
- ' taliiaig^in Surfece9At«8» ^ Roods, 15 Perches, and 

would have a fquare one of the fame Content ; I defire^ 
you'd tell hpw many Yards each Side muft be ? 
j. If the Content oPa ^en Circle-, be- 160, what is the Side . 
of a Square.equal thereto K 

c aa s E III: 

Hsgnn^ thcAi^jof a.Cirde, to fiod the Diameter*. 

RULE. 

As ZSS • \$?^ • •* -or, as I . : 1 #273239. : : ie is the Area to^ 
the Sqtiare of the Diameter : or multiply the Square RootT 
<»f the Area hf 1^12837, and the Pix>duA wilLbe^the Aofwcrj . 
(^ l^roblem VI.. in M^nfuiation.) ; 

EXAMPLES.- 



UJi'o/tki Square Root.^ 177 

€; Required the Diameter of a Cirde that will cortipr^cfid 
within its Ciraimfctcnce, the Quantity of an Acre of 
Land. 
jr. vIntbeMkiaaf aNfeadSmWdlfbtedSvithGraf^ 
I took juft two Acres to tether my Hotfic ; 
How long muft the Cord be, that feeding^ all rouftd, 
He mayn*t giaze lefs* or mure than thdb two Acres of 
Ground? 

C A S E W. 

Any two Sides, of a right-angled Tiiangie, AB^C» being 
given, to find the rexnaining Side. 




M* Tfe Bde-aiid'Bdlpendldutebeiagtg^OMsas tbr fibftiie Hjp*- 
pothcmfc;. 

R U t E. 
Squaie each Side, add die Squares-together^ and Ike S^aie 
Root oT this Sum gives tfie Hypotfieni^e required! 

a. If the HypotheaUfe aindone Sdb be ^eo, to. Bat tte 
other Side. . 

R tr JL E. 

' Fttmr the 9cfixat of dter Hypothe&tifev fiAtttiA tfief Square 
of the givcQ Sidr, the Square Root of titer Remali^der g^ves 
ttt^Sww req^titw. 

B X A M P L« E & 
81 Ar Hblloek, nisskr dvr P«akc in^ Iteibydcfire^- where angv 
flfanyfuYptifitig^ €ifllbfiti<^ in N«t«ve; k* at Rorl by 
the 3Ui$f ol. thet Rkctf fiHsuwutiV' lifiagr. pcifttidioulaT 

to 



178 UJtoJtJu Square Root. 

to a wonderful Height, which being inacctrflihie, I 
endeavoured to mcafure, and fbiind by a mathema- 
tical Method, that the DiAance letwccn the Place ©f . 
Obiervation and the Foot of the Rock to be 55 J Yards, 
and from the Top of the Rock to the faid Place to be 
1 40^ Yards (nearly), required the Height of this flu- 
pendous Work ? 
9. A Ladder 40 Feet long may be fo planted, that it Ihall 
reach a Window 33 Feet from the Ground on one Side . 
the Street ; and, without moving it at the Foot, will 
do the fame by a Window 2 1 Feet high on the other 
Side ; the Breadth. of the Street is required ? 

10. A Line 27 Yards long, will exa^y reach from the Top 

of a Fort, on the oppofite Bank of a River, known 
to be 23 Yards broad : TPEe Height of the Wall is 
required? 

11. Suppofe a Light-Houfc built on the Top of a Rock* 
the DiAance between the Place of Obfervation and 

. that Part of the Rock level with the Eye, and di- 
redlly under the Building, is given 310 Fathoms ; the 
Diflance from the Top of the Rock to the Place of 
Obfervation is 423 Fathomii ; and from the Top of 
the Building 425 : The Height of the Edifice is re- 
quired? 

13. Two Ships fet fail from the fame Port, one of them . 
fails due Eaft 50 Leagues, the other doe North 84. : 
How far are they afunder ? 

QUESTIONS for ExercUc at leifure Hours. 

I J. The Hei^t of an Elm, growing in the Middle of a , 
circular Ifland 30 Feet in Diameter, plumbs 53 Feet, * 
and a Line, ftretched^from the Top of thfc Tree ftrdight 
to the hither Edge of the Water, 112 Feet: What 
then is the Breadth of the Moat, fuppofing the Laod 
on the other Side the Water to be level ? 

14. Require the Len8;th of a Shoar, that being to ftrut n 

Feet from the Upright of a Building, will fuppoft a ' 
Jamb 23 Feet 10 Inches from the Ground ? 

15. There are two Columns, in the Ruins of Pcifepolis," 
left Handing upright, one is 64 Feet above the Plane, 
the other .50: Between thefe^ ia.a right U&c^ l^nds 

an 
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an ancient Statue, the head whereof is 97 Fttt from 
the Summit of the higher, and S6 F^et trom riie Top 
^f the lower Column ; the Bafe whereof meafurcs juifc 

76 Feet to the Center of the Figure's Bale ; B7 thefe 
Notices, the Diftance of the Top of the Colomn may 

be, hj Numbers, *cafil/ found. 
i^. A Caftlc Wail there was, Whofe Height was found 

To be an Hundred Feet from th* Top to th* Ground ; 

Againft the Wail a Ladder flood upright. 

Of the fame Length the Caftle was ia Height. 

A waggim Youth did the Ladder Slide, 

(The Bottom of it) ten Feet from the Side : 

Now I would know how far the top did fall, 

By pulling out the Ladder from the Wall ? 
17. As I was walking out one Day, 

Which, happened on the firft of May, 

As Luck would have it, I did fpy 

A May-Pole raifed up on high. 

The which at firft me much furpris'd. 

Not being before-hand advertised 

Of fuch a ftrange uncommon fight ; 

I faid I would not fiir that Night, 

Nor reft content until I'd found 

Its Height exadl from off the Ground; 

But when thefe Words I juft had fpoke, 

A Blaft of Wind the May-Pole broke, 

Whofe broken Piece I found to he 

Exad in Length Yards fixty-three. 

Which by its Fall broke up a Hole, 

Twice fifteen Yiirds from oflf the Pole ; 

But this being all that I can do, 

The May-Pole now being broke in two 

Unequal Parts, to aid a Friend, 

Ye Youths^ pray then an Anfwer fend. 

C A S ^ V. 
Any Number of Men being given, to form thetti into 
fquare Battle, or to find the Number of Ranks and Files. 

RULE. 

Extra(^ the Square Root of the Number of M<n given, 
•^ill give' the Nui^ber of Men either in Rank or File. 

EXAMPLE. 



1^ Bars)&im^f t^,C^b€ Root^ 

,E X A U F L £. 

f8. A Gentral difpofing his Army into a fquare Battle, 
Bnds hf: has i^jr6 Men ; required the Number in 
Rank and File. 

St. The EXTRACTION of the CUBE ROOT. ' 

To cxtradt the CuJ>eRoot, is to lind out a Number^ whict 
being i^ukiplied into itieif^ and then again into the Produd, 
produceth the gi\*en Number. 

As the Cube Root of 729 is 9, confequently 9X^X^9=7 2^ 
the given Ntii3iber, and io of others, as in the following 
Table. 

Roots, [i \2\ .s\ 4\ 6 I g I 7 I ^ I 9 \ 



Cube. I I I 8 27 I 64 I 125 1 23e6 I ^43 I ^12 I 729 { 



RULE S- 

1 . Mafce a Pomt over evcrjr third Figuic given, begin- 
ning at the Unit's Wace, feek the grcatcft Cube to the firft 
Point on the Left Hand (by the Table) whofe Root, place 
in the Quotient, then fubtrad ks Cube from the Period, 
and to the Remainder (if any) bring down the three Figures^ 
or your next Period, and call it your Dividend. 

3. Find a Divtfor by calling your Quotient Figure, with 
a Cypher joined to it r ; then thr«ee Times the Square df 
r will be your Divifor ; feek how often it is contained in 
the Dividend, and put the Anfwcr in the Quotient as ia 
Divifion, only with this Difference: call the faid Quotient 
Figure laft put up .*, and tnukiply your Divifor l^jt, and 
place the Produce underneath the 'Dividoidt then multiply- 
the Square of -e, l^ three Times r, and place it aUb under 
the Dividend; '4arftly, cube the FigurtB jou caited €, and 
place it under the Dividend : then ,add the three Produ(%fi 
together^ gives tjie iSuhtrahend? >ybich fuhti^a^ itpfli jour 
lail Dividend, and to the Remaindei;, brinig493Kn 4;^ '^fiet 
JPeriod, and jjioceed as before. 



«|CAM?jL-ES. 
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ExtraBion 6j the CSe Kooh l8l 

^ E X A M P X E S. 

i . What is' the Cub^ Robt of i iQi4Sj6 ? 

2. Extra(5t the Cube Ro6t Cff.gi2^86^. 

3. What is the Ciibe RbW of i;^ f 6^43 254: ? 
4'. Wh^t is the Ciibe Root 6f 9! ? 

^. What is the Ctibfe Root of Sfs^ji^p^^ ? 
(T. fixtrSdl the CutSe Root out of 47^^»75- 

7. th^ SdJirfiiy of a Ciibe is S^^SS'i<^^1Sf^ ItitKiAf whdt 
isthcSideofth«Cul5fe? 

8. What is the Side of that Cube, which contains 

^7^-^7;»92i875:ibri<i Inches? 

16. What iS the CuT:»e Root oi 3^0^326,^1 j ^ 

t i. What Is the Ciibe Root of ^66Sl2i8js^ ' 

12. What is the jTidfe of i C{fl)^, whofe Solidify is 
28o2i8t6,.^gfal52j? 

The BiquacJrate of any Number is foun^^,^^ extracting the 
- Square Root of the given Number firft, and then the 
Square Root of that Root. 

13. Let it be required to extrad the Biquadrate of 

The Root of the Square cuj)edi or fixtK Power of any Niifh- 
ber, is found by extf^Aipg tke 5qi£ire Rbot bf the ^ven - 
Number, then extra(ft the Cube Root of that Square 
Root, which will j^ive'ihe fIxtK PovJcr required. 

14. Let it be required to cxlraia the Squafd culDed RdbTof 

49656. ... 

The Root of the Biquadrate fauared, or eighth Power, is 
foundTb^ fifft cxfra'Aing th^ SlpxarS RJ>bt of the .given 
Number, which will reduce it to a Biquadrate, which 
proceed with as before aircSed*. 

ij.LetJtib^regyir^d to extrad 6t fiad th<f Rbo* 6f the 
eighth Power out of 4^6\6ji i . _ 

The Root of the Cube cul)ed, or ninth Power of anv Num- 
ber, is found by extraAihg the Ciibe Root of the given 
Nunfibetj and the..R^fult..wiU be a.cjLiWc JRcfelvepdj . or 
c;^tra($l.the.Cuh!C Root alfoi which will be the Root of 
the ninth Power. 

R 16. Let 
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\6. Let it be required to extrad or find the Root of the 
ninth Ponitr of ^87420489. 

Tht extraAion of the firfi and fecond Surfolids, i. e. the 
fifth and fevcnth Powers, will prove too difficult a Talk in 
common Numbers ; I would therefore advife the Tutor to 
teach his Pupils only the Square and Cube Roots here, as 
thejr are the moft uieful, and^ in fhort, as high as is required 
in all common Things. Befides, the Reafon of the Thing 
cannot be ihewn till the Pupil comes to the Algebraic Part, 
where it will be eafily performed, and appear more evident. 

To extraA the Cube Root of a Vui^ar Fraction* 

Note. — ^The fame Rules, with regard to Fradions, which ar© 
given in Page 175, muft be obferved here, only extra<5l- 
ing the Cube Root inflead of the Square '; that is, re> 
duce the Fradlons to their lowefl Terms ; if it be a 
mixed Number^ to an improper Fra<5)ion ; and if a 
Surd, to a Decimal. 

EXAMPLES. 

I. What is the Cube Root of ^\^ ? 
a. What it the Root of -rlf^l ? 
3. What is the Cube Root of 5^ ? 
4; What is the Cube Root of 4057!^? 

SURDS. 

5. What is the Cube Root of ^f ? 

6. What is the Cube Root of 7^ ? 

53. The USE of the CUBE ROOT. 

CASE I. 

To find the Side of a Cube that fhall be equal in Solidity 
to any given Solid, as a Globe, Cylinder, Prifm, Cone, &c. 

RULE. 

Extras the Cube Root of the folid Content of the given 
Body) which Root will be the Side of the Cube required. 

EXAMPLE. 
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EXAMPLE. 

i. There is a Stone of a cubic Form, which contains 21925 
folid Feet ; what is the fuperficial Content of one of 
its Sides ? - 

^ _ C A S E IL 

Having the pimenfions of any folid Body, to find th^ 
Dimenfions of another fimilar Solid, that fhall be any Num- . 
her of Times greater or lefs than the Solid given. 

RULE. 

Multiply the Cube of each Side by the Difference be- 
tween the Solid given and that required, if greater (or di- 
vide by the Difference if lefs) than the Solid given ; then 
extra<5l the Cube Root of each ProduA or Quotient, which 
will give the Dimenfions of the Solid required. 

EXAMPLES. [ 

2. Suppofe the Length of a Ship's Keel to be 125 Feet, th^ 

Breadth of the Midftiip Beam 25 Feet, and the Depth 
of the Hold 15 Feet; I demand the Dimenfions' of 
another Ship of the fame Form, that fhall carry three 
Times the Burthen ? 

3. Again, I demand the Dimenfions of another Ship of 'the 

fame Form, that fhall only be Half the Burthen of that 
whofe Dimenfions arc given as above? 

C A S E m. 

Having the Dimenfions and Capacity of a Solid, to fin4 
the Dimenfions of a fimilar Solid of a different Capacity. . 

RULE. 

Like Solids are in triplicate Portion to their homologous 
Sides, therefore it will be as the Cube of a Dimenfion : is 
to its given Weight : : fo is the Cube of any like Dimen^ 
fibn ; to the Weight fought. 



Ra EXAMPLES- 
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E 2C. A M P L E S. 

4. If a Ship of 300 Tons Burthen be 75 Feet long in the 

Keel, I (Jemarid the Burthen of another Ship, whok 
^eel is IPO Feet loog ? 

5. Suppofe a Ball of 4 Inches Diameter weighs 18 lb. I de- 

mand the Diameter of another that weighs 1 141b. 

6. If a Brafs Baker/ whole Diameter is 11,5 Indies, weighs 

1 000 lb. what will another Piece of Ordnance (of the 
Jame Metal apd Shape), .weigh, vyhbfe Diameter is 
20,83 Inches? 

CASE IV. 

Tp find \^ mean ^jo^^ojxals -^^w^p^ ^wo grvcn 

lumbers.' ^ " 

II u i- p. 

Divide the greater pxtr?m^ J>v the lefs, and the Cube 
oot of the Quotient, niultipTied'by 



Root of the Quotient, niulti plied by the lefs Extreme, giVes 
the leffer Mean ; muUipIy the feid pub^ Rpot by the leflcr 
Mean, and th<i Prddudl wfli be* the greater mean Proper- 

tiopal. 

EXAMPLES. 

J. 'Sj7hat are the two mean Proportiop^ls between 7 and 

18^? 
8-.Knd two mpan Bpoportio?jals ^etween 4 and ^56. 

^4. THe SINGLE EI/J^P o^ TfJRJBJ? b ppcp^ALS. 

?i U L p. 

. Reduce the Fraftional Parts into Decinials of .the higheft 
Na^c mentioned ; then iiate the (^ueflio.n, and proceed as in 
Sed, 12, and 13. 

EXAMPLES. 

1. Suppofe I give 6s. 3^. for 4f Yards of Cloth ; what will 
• 484 yds.'-of the faine corrie to at that Rate? 

2. If ''2-Jlb. of Tea coft i/. 5J. what will i*4|-lb. come to at 

the fame Rate? 

3. If lib. of Sugar coft ni^. what will 4 hhds. eich 

weighing 
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weighing Net 4 cwt. 2 qrs. 14 lb. coft at the fame 
Rate? 

4, A Grocer buys 4 Chefts of Tea, each weighing Net 2 
cwt. 3 qrs. 14 lb. for 906A lOi. at what Rate did he 
give per lb. ? 

5. How £ar will a Perfon be able to travel in 9 Days, 8- 
Hours, at the Rate of 1 2 Miles every 4 Hours, allow- 
ing 1 2 Hours to the Day. 

• 6. An Oilman bought 4 Tuns 20 li Gallons of Florence 
Oil for 240/L \6u Wk but by Misfortune it chanced to 
leak out 24^ G^^lons : I defire to know at what he 
muft fell the Remainder per Gallon, to be no Lofer ? 

7. Goliah is faid to have been 6 Cubits and a Half, or a 

Span, high ; this anfwers to 10 Feet 4 Inches and 
xi\ : Pray what was the Length of the Cubit in Britilh 
Meafuie? 

Q U E S Tl O N S for Exercife at Leifure Hours. 

8. In a Series of proportional Numbers, the firil is 5, the 
third 8 ; the Product of the fecond and third is 78,4: 
What is the Difference of the Second and FburUi ? 

9. If the cubic Inch of Oil OJive be ,5-2835. Decimal Parts 

of an Ounce Avoirdupoife : What Quantity of Oil,. 
weighing 7-ilb. per Gallon,- will be contained, in a Cafk 
allowed to hold 13 j Gallons of Water,, each 282,folid 
Inches ? 

10. The cubic Inch of Marble is 1,5688^02. Avoirdupoife ; 
what Differences there^ in point of Weight,. betwecn> 
a Figure containing a folid Foot and Half of Stone, 
and another of equal Dimenfions in Brafs 4,53 oz.' 
whereof make a cubic Inch ? 

11. There are two Numbers, the leflTer 75, to which' the. 
greater is in Proportion as 8 to 5 : What is their ^um,, 
and the Produdl of their Sum ancj Difference, the. Dif- 
ference and Produ^ of their Squares, and the Sum of 
the Square of their two Quotas, the greater diYidei 
by the lefs, and again the lefs by the greatqr ? 

12. There are two Numbers more, the greater 224, Bear- 

ing Proportion to the other as 8 to 7 : What is the 
Squire of their Sum, Difference, and either Quota?. 
What is the Refult of the Square of the Sum of the 
R 3 Diflfevence, . 
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Difference, ^dded to the Produdl of their Sum'and Dif- 
feteftteP * " " ' , ■ * ' ' ^<'" 

13. If during the Tide of Ebb, a Wherry fhould fet out from 
LOYiAdn" weftward, ' ahd ' at the faine Ihftant another 
ftioald'put off at Che?lf<5y for London, taking the Dif- 
tance by Water at 34 Miles : the Stream forwards one 
Jihd retards the bthWr,*f^, ifMiles'^n ITout : The 
Boats afe equally laden,' the Rowers equally* good, and 
in the ordinary Way of w6tiing, in" ft ill W^£er, would 
jlroceed at' the R^e'of 5 Miles art Hc^ur : THe Quef- 
libti 1s,' where in the River A^ twd fioats would meet ? 

14. A Bullet of caft*Ir5ri, finches Diartieter,*i\^eighs expe- 
J rirftentaltyglb: ' Wfiar is" th'^blff^rehce 6f 'the Weight 

of one* that' iS 13^ Inches' In* DiafrieterV ahd Another 
thaVife no Vn^re than* 7 -finches ?'** ^ "* ' • "' ' 

15. A gay young f^llowtiad i&^oo/. left him by an old Uncle, 
to whofe Memory he expended three- per Ceiht. of 
his whole Fortune, in a fumptuous Funeral and Monu- 
ment ;' 9 ^er Cent, of the Rtrhainder he made a t^ftfent 




Mvay 5^0/l'uDon one MiftVep"; and aftbr he "had lived 
at (hVRate of ' ioopV. * a YeaV for' f 9 'MbntHs together, 
lie Kath both ruined his Health' dnti impaired his' For- 
tune: Pray, at'his DfeafK, \vhat was there li^ft for his 
Sifter, who was his Heir at Law? ' 

The Epfects of Light and" Heat. 

The Effedls or Degrees of Light, Heat, and ijLttradion,. 
aYe reciprocally proportional to 'the Square of their ' Dif- 
tancestVbm the Center whence they are propagate4. ' 

16. Suppofe that in a Room^ where two Men, A- andB. are 
■-' 'fitting, there i^ a Pire, Troni which A.' is th'rfee f eet, and 

B. js4ix Feet diftinl ; tt'is fe^uifea io rind li6w much 
hotter It IS at AV'sSeSt than'at B/s.? " ' ' 

17. Stippbfing the Earth tbb'eSio'obooo Miles diftant from 
tfie Suh ; I wouW know at what Difiance from hiip 
ia'nbther Bddy miift be placed, fo as to receive Light arid 

. Heat double to' that' of 'the Earth?' ^ " . 

i8. The Diftance between tho^Eai'th and Sun is accounted 
'■ '** ' " ' ' 81006000 
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81000000 of Miles, t{ie Diftance b<?tween Jupiter and 
the Sun 424000000 of Miles, me Degree of Light and 
Heat received \iy Jupiter," compared with that of the 
Earth is required ? *" 

19. Mercury, the neareft of the Planets to the Source of 
If eat, Light, and Life in our Sjrftem, tji^ Sun, is about 
32 Millions of Miles from him ; Saturn, the remdteft 
of the Planets, is ufually diftant about 777 MilJions of 
jyiiles : tWhat Comparifon or Proportion is there be- 
tween the Solar Influences oh thefe two Bodies ? ' ' 

20. Suppofe, with Dr. Keil, the piftance of the Sun to be 
from us 115 of his Diameters ;' how much hotter is it 
then at the Surface of .the Suri than under our Equator ? 

2 1 . A Ball, defcehding by the Force of Gravity froin the Top 
of a Tower, was obfen^ed to fall Half the Way in the 
laft Second of Time : Required the Tower's Height, 
and the whole Time of Defcent ? 

The lefs porous a Body is, the greater is its Denfity. 

Z2» The Compadnefs or Denfity of the Moon is to that of 
Ihe Earth, as 132^ is to" loo : What Proportion then is 
thefe between the Quantity of Matter in the Earth and 
that in the Moon, lince the Earfli's Diameter is 7970 
Miles, and that of the Moon 2170 ? 

23. Thiere is i'vai Country In 'Ethiopia Superior, to wxhofe 
Inhabitants the Moon doth always appear to "be mo ft 
enlightened when (he is leaft enlightened, and to be 
leaft when moft, according to Gordon's Geographical 
Grammar : Admitting the mean DiftSnce of the Earth 
and Moon's Centers 240000 Miles, in what Proportion 
is this Illumination? 

Velocities acquired by heavy Bodies falling. 

The Velocity acquired by heavy Bodies falling near the 
Surface of the Earth is iS^'Feet in the firft Second, and as 
164- Feet are to the Square of one Second, or i,' fo is the 
given Diftance to the Square of the Seconds required ; or, 
on the contrary, to determine what Space a heavy Body has 
paffed in any Time given, is. 

By multl£lying 16^-, the Defcent pf a heavy Body in one 
Second of' Time, by as miny of the ocjd Num\)crs, bcgiii- 

'nirig 
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ning from Unity, as there are Seconds in the given Time, 
viz. by I for the firft, 3 for the fecond, 5 for the third, 
7 for the' fourth, &c.- the Sum Total will give the Space 
it hath paffed. 

34. Suppofe a Stone let go into an Abyfs fhould be (lopped 
at the End of the eleventh Second after its DeKvery, 
•what Space would it have gone through ? 

25. What is the Difference between the Depth of two 
Wells, into each of which (hould a Stone be dropped at 
the fame Inftant, one will meet with the Bottom at 
6 Seconds, the other at 10 ? 

26. If a Stone be 19$ Seconds in defcending from the Top 
of a Precipice to the Bottom, what is the Height of the 
fame? 

2^* In what Time would a Mufquet-Ball, dropped from the 
Top of Salifbury Steeple, faid to be 400 Feet High, be 
at the Bottom ? 

18. If a Hole could be bored through the Center of the 
Earth, in what Time after the Delivery of a heavy 
Body on its Surface, would it arrive at its Center? 

50. The DOUBLE RULE of THREE in DECIMALS. 

Reduce the FraAional Parts to Decimals,, and then . pro- 
ceed as in Sedl. 14. 

EXAMPLES. 

i> If i/; 25% worth of Wine will fuffice a Club of 12 Perfons, 
when the Wine 43 fold at the Rate of 25/. 4J» per hhd.. 
how many Perfons will iL 12/w worth ferve, when the' 
Wine is fold after the Rate of 18 Guineas per hhd. ? 

2. If 61b. of Pepper be Wordi 131b. of Ginger, and rglb. 

of this be worth 4i|-lb. of Cloves, and 10 lb. be equiva- 
lent to 63 lb. of Sugar at 5*/. per lb. what is the Value 
of 1' cwt. of Pepper ? 

3. What Money, at 3-J- per Cent, will clear 38/. is, 6d. in a 

Year and a Quarter's Time ? 

QUESTIONS for Exercife at Leifure Hours.. 

4. A. lent his good Friend B. fourfcore and elevjen Guineas, 

from the 1 ith of December to tiie loth of May follow- 

- ing ; 
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ing-; B. on another Occafion, let A. haye ipo Marks, 
from September 3 to Chriftmas following: Query, how 
long ought the Perfon be iabliged to let his Friend ufc 
40/. fully to retaliate the Favour? ^ " 

5. A. B. and C; will trench a Field in 12 Days ; B. C. and 

D. in 14 ; C. D. and A. will do it ^P ^6 »* and D. A. 
and £. in 18 ; *in what Tune will it be done by all of 
them together, and by each of them fitigly? 

6. A young Hare ft arts 5 Rods before a Greyhound, and 

is not perceived by him till flie has been up 34 Se- 
conds ; fhe feuds away at the Rate of 12 Miles an iiour, 
and the Dog, on View, makes after her at the Rate 
of 20 : How long will the' Co'urfe Hold, and what 
Grguj^d will Jic run, beginning with the Put-f(itling 
'iift|leOog? 

VIBRATIONS of PENDULUM?. 

It hath b?en foupd by Exp^iment, that a Pendulum 39.2 
Inches' iongi in oiir Latitude, vibraties 60 Times in one Mi- 
nute ; and that the Length pf the Pendulums are to one ano- 
ther reciprocally, as the Square of the Number of their Vi- 
bra^tipns ^nade in the fame 3pfic|p of Time. 

7. What Digerence is there between the Length of a Pen- 

dulum .that vibrates Half a Second; ' or i 26 TiniP/ in a 
Minute, and another that fwings double S^cdn^s, or 
30 Times in a Miiiujte ? " 

9, what Difference wiirdier? be in the Nurpl>fr ^ Vi- 
brations made by aTehdulum of 6 ^hchg"'long, and 
another of 12 Indies long, in an ftqur.'s Timp f 

9, "What Difference is there iii the Leii^th* of Vvyp Pendu- 
lums, the one fwinging 36 Times, £he other I'pp Tim^ 
in an Hour r 
to. Give the Length of a Pj^ndulu^jii Uxat yfiXl jCwipg once 
in a Third, ditto in a Second, ditto m*ii"]^inute, ditto 
in an'Ifour, ditto in a Day r 
n. Obferved, that while a iStone was defcending to lyicafurc 
the Debth of a Wcjl, a String^an^Prummet, thait from 
the Ppint of Sufpenfion,' or theflace w%re it vyas held, 
to the' Center of d(cilladon,W. that part of the Bob, 
which being divided by the arcular Lin^, ftrucjc from 
the Center above faid, would 'divide 'it into two Parts 

of' 



igo Fellowjhip, 

of equal Weight, meafured juft i8 Inches, had made 
8 Vibrations: Pray what was the Depth, allowing 
1 150 Feet per Second for the Return of Sound to the 
Ear? 

SS. FELLOWSHIP. 

How to perform Feliowfhip, either Single or Double, with- 
out that tedious and laborious Tafk of making fo many 
different Statings, as there are Perfons concerned, 

RULES. 

1. Divide the whole Gain or Lofs by the whole Stock. 

2. The Quotient multiplied by each Perfon's particular 
Stock, and the feveral ProduAs will be the refpedlive Gain 
or Lofs of each. 

Note. — This Rule is bell adapted for Decimals, 
EXAMPLES. 

1. Three Perfons making a joint Stock, A. puts in 7J0/. 

B. 450/. and C. 300/. with which they trade a cer- 
tain Time ; and, when they Balance Accounts, find 
that they have gained 300/. What is the Share of 
each ? 

2. Three Merchants, A. B» and C. traded together ; A. puts 

in 120/. for 8 Months, B. 250/. for 4 Months, and C. 
100/. for 5 Months ; they gained 184/. loi. What is 
each Man's Share of the Gain ? 

3. Once as I walked upon the Banks of the Rye, 

To fee the purling Streams glide gently by. 
And hear the pretty Birds to chirp and fing. 
Making the Groves with Melody to ring ; 
. I, in the Meads, three beauteous Nymphs did fpy^ 
That for their Pleafure came as well as I ; 
And unto me their Steps they did direcfl, . 
Saluting me with moft benign Refpecft,. 
Saying, Well met, weVe Bufinefs to impart. 
Which we cannot decide without your Art : 
Our Grannum's dead, and left a Legacy ,^ 
Which is to be divided araongft three ; 

In 
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In Pounds it is two hundred twenty-nine, 
Alfo a good Mark, being Sterling Coin. 
.Then fpake the eideft of the lovely three, 
1*11 tell you how it muft divided be ; 
Likcwife our Nanies I unto you will tell. 
Mine is Moll, ^ the pthcrs Anne and NeiL 
As oft as I five and five -ninths do takq, 
Anne takes four and three-fevenths h^r Part t6 make ; 
As oft as Anne four arid one-ninth docs tell, 
Three and two-thirds muft be took up by Nell. 

For more Examples, fee SeA. 2j. and 25. 

Of Simple Intereft, Annuities or PenCons/ &c 
56. I. SIMPLE INTEREST. 

Here arc five Letters to be obferved, viz. 

P=any Principal or Sum put to Intwreft. 

I=:th«! Intereft. 

T=the Time of the Principars Continuance at Intercft. 

A=the Amount, or Principal and its Intereft. 

R=the Ratio, or Rate per Cent, per Annum. , 

Note. — The Ratio is the Simple Intereft of i/. for one 
Year, at any givea Rate ; and is thus found, 
/. /. /. 4. 
Viz, 100 : J : : I : ,05 the Ratio at 5 per Cent, per Ann. 
Or, ,100 : 6 : ; I : ,o§ the Ratio at 6 per Cent, per Ann. 
&c. . 

And in this Manner the Ratios in the following Table are 
found. 

TABLE. 



3 =»o3 
34=>o35 

4 =>04 






I. When the Principal, Time, and Rate per Cent, are 
given, to find the Intereft. . ' 



RULE. 



ig2 ' Simple tntere/l. 

RULE. 

Multiply the Principal, Rate, and Time, continually, into 
one another, the PrbduA is the Iritereft ibu^^ht. 

Or, if/= tkc Princif)ir, /== thcTiirie, r= tK^'RatJ; and 
1= the Intereft, fheli the Thcdrtiix wflTBe is follows. 

Theorem 1. //r=L 

E i X M P L i ^. 

I* What is the Intereft of 266L jjs. 6 J. foTr ^i'if'ea'rs at 4^ 

per Cent, per Annum ? 
2. What is the Intereft of 500! from May Ae i2tfi, 1784', 

to November the 24th, 1789, at 31- per Cent, per Ann.? 

a. When the INTEREST required is for DAYS only. 

RULE. 

Multiply the Intereft of i/. for one Day, at the given Rate; 
by the. Principal and NunSbcr of Days^ it will give the 
Anfwer. 

The Intereft of i/. for* one Day, is thus foimd, 

' . d. i. J. /: . 

Viz. As 365 : ,05 : ! i : ,0061359863, &c. 
Or 365 : ,035 : : 1 : ,00009^89041, &c. 

T ^ B L e: 
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3 ==,60068219178 
3J= ,0660958904 1 

4 =,00010958904 
4J=,6oo 1 23 2)3767 

. 5>=:^oi36gg63 



EXAMPLES. 

3. What is the Intereft of 370/. xOf. for 220 Days at 4^ 

per Cent, per Annum ? 

4. What is the Intereft of 600/. from ttic ift ot July, 1784, 

to the 24th of February following, at 6 per Cent. ? 

When 
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When the Princip^ Term, and Rate per Cent, are given, 
to find the Amount. • 

RULE. 

Find *be latcrefk fey Thedrem i, which, added to the 
Prlnci|^, yfiil give the Amount. - 

Thu3t Theorem i.ftr'^zrzj, 

■ . ■ t ' 

EXAMPLES. 
^ . What will 284/. xoi. amount to- in 7 Years, at 3i per 

Cent, per Annum ? . 

€. What will €72/. 5^. amount to in .5 J Years, at 4^ per 

Cent, per Annum?'- « 

7. What will ^poJ-.ainpuflt to i^ 45 Years, i^o Days, at 4!- 
* per Gent, per Annum? ' ?\ 

When the Rate, Time, and Intcreft are given, to find the 
PrincipaL 



R V L ^E. . 
©ivide tlie Intereft hy the Produ6l of Rate ani Time, the 
Qtfote-isikesPi^oeipai. -. -^' •'•■.^ ^'•'^" *"- 



; jTJafis,. .Tn^^ftft^ ^'p=^^'.' 






.. "E- X ,A- iM* ;P'. L, E S. 

^. i demand what Principal, being ^t to^Intereft for 3 

Years, will gain 69/. igtf. 6^. at 5 per Gent, per Ann. ? 

9: I^demand\i^hat"'iPrincipai,'' being :pat to -Iniereft for 

5 J Years, will gain 64/. 7/. at 4^ per Cent, per^nrt. ? 

TO. i demand what Principal, being put to Intereft for 

4 YcaiSL, at 4 per Cent, will gS'in Bjl. iss- 9id. ? 

- When the AmoUati,\,T^ate, .'and Time ' are grvca,' to find 
the PrincipaL 






Add I to the Product of ihe Rate and Time, and by that 
Sum divide the AAoiAit, die Quoi/is the Ffincrpal. 

■ *^ Itttfe^ Thex)Rem 4.^-^3=^. , ^^ > . 

:/ ■: S EXAMPLES. 
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EXAMPLES. 

11. What Principal, being put to Intcreft> will amount to 

354/. 4i. id, in 7 Years, at 3-2- per Cent, per Annum ? 

12. What Principal, being put to Intereil, will: atnount.to 
5,00/. 9^. 3i^. in 6 Years 5 Months, at 5. per Cent, 
per Annum ? • 

13. What Principal, being put to Intereft for 7 Years 220 

Days, at ^\ per Cent per Annum, wilLamount to 100/. 

When the Principal, Intereft, and Rate are given, to find 
the Time. 

, RULE.' . 

Divide the Intereft by the ProduA' of 'the Prin'cipal and 
Rate, the Quote is the Time. 

Thus, Theorem 5.—=/. 

EXAMPLES. 

14. In what Time will 464/. lOi. gain 69/^:134. &J, at 
5 per Cent, per Annum ? 

15. In what Time will 260^, gain ^4/. 75. it 44 per Cent, 
per Annum ? 

16. In what Time wiH 500/. gain-. 130/. 9/. jd. at 6i per 
Cent, per Annuiiv? . 

When the Principal, Intereft, and Rate are giyen, to/find 
the Time. , - ♦ / ■. • . ' 

RULE. ;; ; 

Divide the Amount lefs the Principal, by the Produdl of 
the Principal and Rate, the Quote is the Time." " ' . '/ 

^. p 

Thus, Theorem 6.- — -::^t. 
/'• 

. E X A -M P L fi. «.' / • i;ii ..■ 

I jr. In what Time will 284/. lof. amount, to 3W.4/. i^. at 
3i per Cent, per Annun* ? : « . a 

18. In 
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18. In what Time will -672/. ^j. amount to S47/. 17J. 6d' 
at 4i per Cent, per Annum ? 

19. In what Time will 378/. i8j. amount to 500/. 9^. ^Id. 
at 5|Pjer Cent, per Annum? 

When thie'Principal, Intereft, and Time are given, to 
find the Rate per Cent. /- ^ , 

• R U L E. 

Divide the Intereft by the Produ(5l of the Principal and 
Time, the Quote is the Rate. 

Theorem 7. Thus — =r, 

E X A M P L E S. 

20.' At. what Rate per Cent, will 464/. lOi. gain 69/. 13;; 
6d, in 3 Years r 

21. At what Rate per Cent, will '260/. gain 64/. 71. in 5^ 
Years ? 

22. At what Rate per Cent, will S^^^% **'• ^4^* g^ ^35^* 
91. 4^. in 7 Years ? ' 

When the Principal, Anxounb, and Time are given, to 
find dw Rite. 

. '_ . . R U L E. 

Tak6 the Difference between the Amount and Princi- 
pal, and divide it by the Produdl of the Principal and 
Time, the Quote is the Rate. » ' 

-'^ ', ■ -Thus, Theorem 8.^^±rr. 

EXAMPLES. 

23. At what Rate per Cent, will 284/. ioj. amount to 354/. 

4J. id. in 7 Years ? ^ 

24. At what Rate per Cent.'will 378/. 18^. amount to 500/. 

9/. 3M in 6 Years ? /r\A : 

2 J. At what Rate per Centj will 672/. 51. amount to 847/. 
' 1 7 J. W. in 5 J Years? 

S a 57- Of 



ig6 Sim^li Inltrtfi. 

57. Of ANNUITIES, PENSIONS, &c. In Arreae^^ 
At SIMPLE INTEREST. 

An Annuity is a yearly Income arifing from Money, &c. 
and IS either paid for a Term of Yeats, or upon a IJie* 

Annuities or Penfions arc faid to be in Arrears, when 
they are payable or due either Yearly, Half-Ycarly, or 
Quarterly, and are unpaid for any Number of Payments. 

Here U rcprefients the Annuity, Pcnfion, or yearly Rent, 
A» T, R, as before. 

When U, R,- T, are given, to find A. 

^ ttu — fu^. ; . 

TuBOSEM Q. Xr:-hA»=A^ 

•'a •■ 

When the Annuity, &;c. is \.o, be paid Half-Yearly,. or 
Quarterly, then for Half-Yearly ^aymentSr takcfeLalf the 
Ratio, HaJf the Anpuity,. .&c. and tw ice the Number of 
Years ; and for Quarterly Payments take a fourth Part of 
the Ratio^ a fourth Part of the Annuity, and four Times 
the Number of Years, which work with as per Theorem* ' 

E X A M P, L E S, , 

26. If 250/. yearly Rent, Pcnfion, &c. befoijborti or un.- 
paid 6 Years, what will it amount to in tiiat Time, at 
3 per Cent, for each Paynreat as it becomes due ? 

27. If a Salary of 2^0/. payable every Haif-Year, remain 
unpaid far ^ Years, what would it amount to m that 
Time, 'at3 per Cfent. per Anoura?. \. 

28. If a Salary of 250/. payable every Quarter, was left un- 
paid for 6 YeiJrs, wh^tt. would it amount to in that 
Time, at 3 per Cent, per Annuni ? 

It may be obfetved by comparing the Anfwers of the 
three lad Examples, th^t the Half-Ycarly Payn^ept. is more 
advantageous than thfe Yearly one, and aifd the Quarterly 
more than the Half- Yearly. 

When A, R, and T, are givcn^, to find U. '• 

Theorem 10. -- — » ■ >3=u. 
//r — /r+2/ 

When 
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When the Payments are Half-Yearly, take 4^ ; if Quar- 
terly, %a ; and piticeed with the RaBo and Time as before. 

EXAMPLES. 

29.' If a Salary payable Yearly: amounts to 1612L 10s, in 
'6 Years,- -at* 3 pet Cent, what is the Salary ? 

30. The Amount of a Salary payable Half-Yearly for 6 
Years, at 3 pet Cent, is 1^23/. 15J. what is the Sa- 
fety? 

31. If the Amount of an Annuity, payable Quarterly, be 

1629/. js. 6</. for 6 Years, at 3 p«r Cent, what is the 
Annuity? - >'. > 

. , Wh^ U, A, and T, are given, to find R. 

-, 2a — 2K/ « < 

Theorem ii. =R. 

.,,,»/^^— »/. ' 

When the Payments are Hat.f-Ye3.fly, take ^ — ^ui for a 
Dividend ; if Quarterly, take 8«»--8«/, and proceed with 
the Annuity and Time as is mentioned in Theorem 9. 

EXAMPLES. 

32. If a Salary pf 250/. per Annum, .amounts to 1612/. roj. 
in 6 Years, what b the Rate per "Cent. ? 

33. If a Salary of. 250/. per Annum, payable Half-Yearly, - 
amounts to 1623/. in 6 Years, what is the Rate per 
Cent.? 

34. Suppofe a Penfion of 250/. per Annum, payable Quar- 
terly, amounts to i6'29/. yj. 6d, in 6 Years, what is 
the Rate per Cent. ? 

When U, A, and R, are given, to find T. 

Theorem 12. Firft— -.i=X. Then /?f+ff ;^1=T. 
r V «r ' 4 2 

When the Payments are Half-Yearly or Quarterly, pro- 
ceed with the Ratio and Annuity as mentioned before, and 
T will be equal to thofe Half-Yearly or Quarterly Pay- 
ments. 



S3 EXAMPLES. 



I g8 &mpk Intertjl. 

EXAMPLBS. 

^^. In what Time will a S^i^of 250/. per Annum amount 
to 161 2/; loi. at 3 per Cent. ? 

36. If an Annuity of 250/.: per ADnum payable Half- Yearly 

amounts to 1623/. i^j^ at 3 per C^t. what Time 
was the Payments forboin ? 

37. If an Annuity of 250/.. per Annum, payable .Quarterly 9 
amounts to 1629/. jj. hd, at 3 per Cent, what was the 
Time of Forbeaia];K:o ? ' 

58. PRESENT WORTH of ANNUITIES, &£• 

Here P leprefcnts the prefent Worth'; U', T, and R, as 

before, v . 

When U, T, and K, are given, to find P. 

Theorem 13.^^': XU=P. 
^ 2/r4-2 

• k 

The fame is to be obfervcd here for Half- Yearly and 
Quarterly Payments^ as before mentioQed. 

EXAMPLES. 

38. What is the prefent Worth of 250/. per Annum, to 
continue 6 Years ? 

39. What is a Penlion of 250/. per Annum worth in teady 
Money, payable Half-Yearly, at 3 per Cent, for 6 
Years? 

40. What is the prefent Worth of 250/. payable Quarterly^! 
for 6 Years, at 3 per Cent. ? 

When P, T, and R, are given, to find U. 
Vhkojiem i4.«^i—: X2/=U. 

When the Payments arc Half-Yearly, multiply by 4/; 
for Quarterly, by 8 ^ ; and proceed widi / and r as before 
dirc<fted. 



EXAMPLES.. 



Simple Jntcrffi^ ig^ 

EXAMPLES. 

41. What Annuity is that, which for 6 Years Continuance 
produces 1366/. \os. 6d. prefcnt Worth, at 3 per 
Cent.? 

42. There is an Annuity, papble Half-Yearly, for S Yeaiist 

to conoe ; what is the yearly Income^ when the prelent 
Worth, at 3 per Cent, is 1376/. ^j. ? 

43. There is an Ajinuity, payable Quaxterly, for 5 Years tot 

come ; what i« the yearly Income, when the prefent 
Worth is 1380/. 171. 6d. at 3 per Gent. ? 

When U^ P, and T, are given, to find ]E. 

TftEOREM. 15. -^ =:R, 

When the Ptymeats are Half-Yearly, or Quarterly, ^pro- 
ceed with the Annuity and Time as before direded, and the 
Quotient will be the Anfwer accordingly ; i. e. if for Half- 
Yearly, the Quotient. will be Half the Ratio, and if for 
Quarterly, a fourth Part of the Ratio. 

EXAMPLES. 

44. At what Rate per Cent; will an Annuity of 250/. per 
Annum, to continue 6 Years, produce the prelient 
Worth of 1366/. loi. 6ii. ? 

45. If an Annuity of 250/. per Annum, papble Half- 
Yearly, having 6 Years to come, is fold for 1376/. ^u 
what is the Rate per Cent. ? 

46. At what Rate per Cent, will an Annuity of 250/. per 
Annura^ payable Quarterly, to continue 6 Years, pro- 
duce 1380/. 17^. 6i/. for the prefent Worth ? 

When U, P, and R, are given, to find T. 
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aop Simple Interejl. 

When the Payments ^re Half-Yearly or Quarterly, pro-, 
ceed with the Annuity and Ratio as before direded, and th€ 
Quotient will be the Number of Payments, 

EXAMPLES. 

47* If an Annuity of 2$oL per- Annum produces ig66h 
10 J. 6ii. for the prefent Worth at 3 per Cent, what is 
the Time of its Continuance ? 

4B. An Annuity of 250/. per Annum, payable Half- Yearly, 
is fold for 1376/. 5i. at 3 per Cent. I defire to know 
the Number of Payments and Time to cpme? 

4jg. Suppofe a Leafe of a Houfe of 250/. per Annum t pay- 
able Quarterly, is fold fqr 1380/. lyj, 6d, at 3 per 
Cent. I demand the Number of Payments and Time 
to come? . m' 



.59. ANNUITIES, &c. taben In- REVERSION. 

C A S E I. 

To fiiid the prefent Worth of an Annuity taken in Re- 
verfion. 



RULES. 

, Find the Prefent Worth 
of the yearly Sum at 
the given Rate, and for 
the Time of its Conti- 
nuance. 

, Change P into A, and 
find what Principal be- 
ing put to Intereft will 
Amount to A at the fame 
Rate, and for ^hc Time 
to come, before the An- 
nuity, kc, commences. 



.Theorem 17. 

I. Thus r^— :XU=P. 

2tr^2 



2. Th^s 



/r-t-i' 



=P. 



EXAMPLES. 

50. What is the prefent Worth of 250/. per Annum, to con- 

tinue 6 Years, but not to commence until the End of 
4 Years, allowing 3 per Cent." to the Purchafer? 

51. What is the prefent Worth of a Leafe of 80/. per An- 

^ num, 



. \ . Simple Inter jcfi. \ so i 

num, to continue ji Years, but not to commence until 
Xi^ End oS s Yeira; alionviiig fj/per Cent, to the Pur» 
chafer? 
'52. Thek'isa Legacy of 40/. per Annum, for 10 Years, 
left to a Perfon of 14 Years of Age; thd Time of 
Payjttentis.not to conunence. till the faid Perfon*s Age 
be 21 ; but he wanting a Sum of. Money, is minded 
to fell the fame at -5 per Cferit. I demand the prefent 
Worth ? 

To find the yearly Income * of an Annuity, &c. in Re- 
verfion* .. 



^ V^^R U L E S. 

1. Find the Amount of the 
ipitefeat W^rtli Jitthe given 

Rate, and for the Time of 
its Continuance. 

2. Change A into P, and 
find what Annuity be- 
ing fold will prodijce P 
at the fanie Rate, and 

*< for die Time o£ its Contii- 
. nuancci ?. : . 



Thus Theorem i8.//r4^= A. 



Thus 



tr:^i [ ■ 



. <^r— /r4-2* 






EXAMPLES. 

53, A Perfon having an Annuity left him for 6 Years and 5 
Months, but does not commence till the End of 4 Years, 
has difpofed of it for the prefent Payment of I22d/. 2j# 
2 M allowiiig 3 per Cent, to the Purchafet ; Tvjiat is 
the yearly Income^ • , 

J4« There is a Leafe of a Kfoufe taken for yf Years, but 
not to frommencc until the 5nd of £ Year*/, the Lellee 
would fell the fame for 419/. i5i. lid, prefent Pay- 
ment, allowing 4f per Cent, to the Purchafer ; what is 
the yearly Rent ? 

55. There is a Legacy of a ecrtsua R^te gw Annum, for lo 
Years, left to 'a Perfon of 14 Years of 'Age; but the 
Tixne of i'syment is not tor c6mracnc€ till th€§ faid Per- 
ion's Age .be 41 Yeans ;. bat he vrs|nfting a Sum of 
Mocusyi fold it £at a^h 191. 6,074^. allowing 5 per 
Cent, to the Buyer, I demand tke yearly Rate ^ • ' 

60. R E- 



••02 Rebate or Bif&dunt. 

60. REBATE or DISCOUNT. . 

Here S repreCents the Sum to be difcoiin|ed, P the preiei^t 
Worth, T ^nd R as before. " V : 

. When S, T, and R^ are. given, to fiad P; . 

Theokem io. — : — =:P. 

E X. A M P L E S. 

56. What IS the prefent Worth of 150/. due 9 Months 

hence, at 5 per Cent.? 
S7* What is the prefent Worth of iop^/;-due at ^Months 

at 4i per Cent, f , 

58. What Is the Difcount of 9342/. at 4 pear CenU 'for 10 

Months? • ; . . 

When P, T, and R, ;are given, to find S. 

Theorem 20. p/r-\-f=S, * I 

, E_X A M P t El S. 1 

59. Suppofe I receive 7^44/. 1 7 i. Si'd* now; for a Sum of ■ 

Money due 9 Months hence, allowing j per Cent. I 
for prefent Payment : I demand the Sura that was due I 
atfirft?. . ^- - ' 

60. If the ptffent Worth of a. Sum of, Money due 5 Mpnths 
hence, allowing 4^ per Cent, to be 981/. los, ^4* what 
was the Sum firft due ? * . ' 

61 . A Peribn paid 9 1 1 1/. 3^. tid. for a Debt due 10. Months 
hence, he being allovved 4 per Cei?t. for the Difcount, 
how much was the Debt ? ^ .. ^ . , 

. When S, P, and R, are given, to find T. 

. * Theorem 21. ^^=:T. 

pr 

EXAMPLES, . , 

62. TV prefent Worth of 150/. due for a certain Time 

to come is 144/. \%s^%\d. at $ per Cent. I dematid in 
lyhat Time the.firft Sum Oioiw have been pedd, if no 
kcb^te bad ^:en madk ? ; 

63. A 
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63. A Perfon Receives 98 1 it 10 j* 5^. fori 100/. due at a 
certain Time to come) allowing 4iper Cent. Difcount ; 
i defire to know in what Time the . D^bt (houW h^vq 
been difcharged without any Reba^te ? * 

-64, 1 have received giyi^fS^- ^4' fer a I^eg^cy of 9542/. 
allowing the Executor 4 per Cent. I demaiid when,thQ 
Legacy^was, payable y^'ithout Rebate? ;. 

When S, P, and T, are gfvcn; to find R. ' 
Theorem 22:— i-=R. 

E X A M P L E S, 

.65. At what Rate per Cent, will 150/; payable 9 Months 
hence, produce 144/. lu. 6i^. .for the picefcnt: Pay- 
ment ? . . 

65. At whjat Rate per Cent. :virill aooo/. payable .at 5 
Months hencej prp^uce 981/. iOj. 5</. for the prefcnt 
Payment ? 

67. At what Rate per Gepfe.: xyiJl 9342/. payable 10 Months 
hence, produce 9111 /. 3 j, 85^. for the. prefent Payment ? 

,^D. .EQUATION of ^PAYMENTS. - 

%q ftnd the equated Time for the Payment of any Sum oiF 
Money, due at fcveral Times, • , .- 

' .. - ■ 

RULES. »: s . 

I. .Find the, prefent Worth 
of each payment fpr its'" 
refpedliyyTimc..;, . 



ThusTheorem a3.--~j4v=fcP. 



••7^1^ 



2. 1 Add all Jthc prefphtjWorths together, and. call that Sum 

V P", then wifl Vrr/r^P* i^H R^^^t . * ' • - ■^{ 
3. Arid— :=E^ thc'tJru*^qualed=Tfaae. « ' 

E X £'m p l e s. 

68. B. owes C. 1400/. which was to have been paid as fol- 
lows ; 400/. down,' 500/. at the End of 6 Months, 350/. 
at the End of 8 Months, and the Reft at the End of 10 



I 



2Q4 Compaund Interejl. 

Months; but they agree to tiave but on^ Payment of 
the whole, Rebate at 3f per Cent, the true equated 
Tube is demanded P 

69. In what Time will the Intereft of 49/. 3/. equal the 
Proceed. of \2L6s. at Ufe.47Days, at any Rate of ' 
Intereft?- 

70. Put out 384/. to Intereft, and in 8 J Yeats there were^ 
542/. ^s^ fou^d to be due ; what Rate of Intereft could 
then be implied ? 

,62. C O M P O U N D INTEREST. 

The Letters made ufe of here, are, 

A, the Amount. 
P, the Principal. 

T, the Time. ^* • 

R, the Amountof-riL for i Year,' at any given Rtftej j 

which is found by the following Proportion. • ' ' ' | 

Thus, ' ' 1 

As r 100 : 105 : : I : 1,05^='^, at 5 per Cent.' ' ''* ' i 

\ 100 : 106 : : I : i,o6=R, at -6 per Cent. &c, f 

The Conftrudion of the firft Table following, fhewing J 

the Amount of x4 fof atiyrNamber. of Ye^rs under ^i » at g, . 

Thus the Amount of 1/. for 2 Years,* at 5 per Cent. 

compound Integers, will be 1 ,0^ X 1 ,05= r , I o 2^ . 

Alfo, 1, 05X 1,05X405=1, i57625=:the Amount of i/. 

for 3 Years, at 5 per Cent. • • I 

And the Conftrudlion of the fecond Table is by the Conti- 
nual Multiplication of the Amount of 1/. fo^ a, Day*; 
the Amount of r/. for la Day being th^ R6ot of its 
Amount for a Year, extraAed to the 305th Ppwef. i / 

The Amount of 1/. for a Day at5 per Cent, .is l,bool^t^ ■ 
its Amount for 2 Days will be i,obiif336X ^,oc^o I336 
= 1 ,000267 2 , &c. . and: i,poQ ig3^X i ,000 13 j(iX . 
1,0010336=1,0004011, the Amount of i/. at 5 per 
Cent, for 3 D^ays compound Intereft. .^ 



TABLE 
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TABLE I. 

The Amount of One Pound for Years, 





3 per Cent. 


3|{^erCent. 


4 pec Cent. 


4I per Cent. 


5 per Cent. 


I 


1,0300000 


1,0350000 


1,0400000 


1,0450000 


1,0500000 


2 


1,0609000 


1,0712250 


1,0816000 


1,0920250 


1,1025000 


3 


1,0927270 


1,1087178 


1,1148640 
1,1698586 


1^1411661 


1,1576250 


4 


1,1255088 


1,1475*30 


1^1925186 


1,2/55063 


5 


1,159^740 


1,1876863 


1,2166529 


1,24618x6 


1,2762816 


6 


1,1948523 


1,2292553 


1,2653190 


1,3012601 


1,3400956 


7 


1,2298733 


1,2722792 
f,3i68o§o 


1,3159318 
1,3685691 


1,3608618 


1,4071004 


8 


1,2667700 


1,4221006 


>,4744554 


9 


i,3C4773» 


1,3628973 


1,4113118 


14860251 


1,5513282 


10 


1,3439*63 


1,4105987 


1,4862443 


1,5529694 


1,6288946 


II 


1,384*338 


1^4599697 


i>539454' 


1,6228530 
1,6958814 


',7103393 


12 


1,4257608 


1,5110686 


1,6010322 


1,7958563 


'3 


1*4685337 


1,5639560 


1,6650735 


1,7721961 


1,8856491 


14 


I15125897 


1,6186045 


1,7316764 


1,8519449 


i>97993*6 


>5 


1,5579674 


1*6753488 


1,8009435 


1,935*834 


2,0789282 


16 


1,6017064 
1,6528476 


1,7339860 


1,872981*2 


2,0223901 


2,1828746 


17 


1,7946755 


1,9479005 


2,1133768 


1,2920183 


18 


',7024330 


1,8574892 


1,0258165 


2,2308478 


2,4066x92 


19 


1,7535060 


1,9225013 
1,9897888 


1,1068492 


2,3078603 


2,5269502 


zo 


1,8061112 


2,1911231 


2,4117140 


*»6s32977 


21 


1,8602945 


*,o5943i4 


2,2787681 


2,5202411 


1,7859616 


21 


1,9161034 


2.1315115 


2,3699188 


2,6336520 


2,9252607 


23 


1,9735865 


2,2061144 


2,4647155 


2,75*1663 
2,8760138 


3,0715*38 


»4 


2,0327941 


2^833284 


2,5633041 
1,6658363 


3,2251000 


*5 


1,0957779 


i,3632449 


3,0054344 


3.3863549 


26 


1,1465912 


i»4459585 


2,7724697 


3,1406709 


3.5546537 


17 


212212890 


2,5315671 


2,8833685 
a.»87033 


3,2820095 


3-7334563 


28 


2,2879*76 


2,6201719 


3,4296999 


3,92oi29r 


29 


2,3565655 


*,7H8779 


3,ii«iS5i4 


3.5.840364 


4,1161336 


30 


1,4274624 


2,8067937 


J.2435975 [3,74S3«8i I 


4,3219424 
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T A B L E IL 
*I1ie Amount of One Found for Dzys. 



3 per Cent. 



3{perCeDt. 



4perCem. 



4j per Cent. 



5 per Cent. 



9 
lo 

10 

30 
40 

1: 

90 

loo 
tio 

120 
130 
140 

II 

1 90 

100 

ilQ 
2ftO 
250 
240 
250 



i,oocoSo9 

1,0001619 

1,0002429 

1,0^03240 

1,0004050 

1,0004860 

1,0005670 ' 

1 100064^0 

1,0007291 

i,oco8ioi 

1,0016209 

1,0024324 

1,0032445 

1,0040573 

1,0048708 

1,0056849 

1,0064996 

i»oo73«5> 
1,00813.11 
1,0089479 
1,0097653 
1,0105834 
1,0114021 
i,of22ai5 
1,0130415 
1,013^623 
1,0146837 
1,0155057 
1,0163284 
1,0171518 

i»<»79759 
1,0188006 
1,0196260 
1,0204520 



1,000c 9^ 2 
1,0001885 
1.0002827 
1,0003770 
1,0004713 
1,0005056 
1^006600 
1,0007542 
1 ,0008486 
1,0009429 
1,0018867 
1,0028315 
1,0037771 
1,0047236 
1,0056710 
1,0066193 
1,0075685 
1,0085186 
1,0094696 
1,0104214 
1,0113742 
1,0123279 
1,0132825 
i>oi4*379 
»>oi5'943 
1,0161516 
1,0171098 
1,0180689 
1,0190288 
1,0199897 
1,0209315 
1,0219142 
1,0228778 
1,0238424 



,0001074 
,'->oo2i49 
,0.-^03214 
,-'^04299 
.0005374 
^0006449 
,0007524 
,0008600 
,0009675 
,0010751 
,0021512 
,0032288 
,0043074 
.C053871 
,0064680 
,0075501 
,0086333 

,0097177 
,0109803 
,0118900 
,0129779 
,0140670 
,015157* 
,0162487 
,0173412 
,0184350 
,0195299 
,0206261 
,0217233 
,0228218 
,0239215 
,0250223 
,0261243 
,0272275 



1^001206 
I, -: 0024 1 2 
1^0003618 
1,0004824 
1,0006031 
1,0007238 
1 ,0008445 
I 0009652 
1,0010859 
1,0012066 
I, CO 24' 48 

1,0036243 
1,0048354 

1 ,0060479 
1,0072618 
1,0084773 

1,0096942 
1,0109125 

1,0121314 

I.OI33537 
1,0145765 
1,0158007 
1,0170265 

1,0182537 
1,0194824 
1,0207126 
1,0219442 

1.023 1 774 
1,0244x20 
1,0256481 
1,0268858 
1,0281249 
1,0293655 
1,0306076 



,0001336 

,0002973 

,00040 1 1 

,0005348 

,0006685 

,0008023 . 

,0009361 

,0010699 

,0012037 

,0013376 

,0026770 

,0041182 

,0053611 

,0067059 

,0080525 

,0094009 

,0107511 

,0121031 

»«>'34563 
,0148125 
,0161699 
,0175291 
,0188932 
0202531 
,0216178 

,0229843 
,0243527 
,0257228 
,0270949 
,0284687 
,0298444 
,0312219 
,0326013 
,033982 s 
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Compound Interejl^ ^of 

When P> T, and R, are given, to find A* 

THEdREM i./Xr/=A* 

I. 6]f the foregoing Tables, thusr Multiply the Principd 
by the tabular Number for the given- Time and Rate, and 
the Produdl will be the Amount required* - 

If the Amount is required for any Number of Years or: 
Days that are not k\ the Tables, then obferve this Rule, 
Divide the given Number of Years or Days into fuch Num- 
bers as are in the Tables, then multiply the Amounts an- 
fwering to each, into each other, continually, and the Pro^ 
du<SI by the Principal, which will be the Amount reqaired^r 

exampi.es. 

J, What will i^6L loi. amount to in 7 Years, at ^ per 

Cent, per Annum? 
%. What wMI 500A. amount to in 30 Years or Days, at 4^^ 

per Cent,? • 
3* What is the Amount of 523/. in S Years and 194 Days, 

at ^ per Cent ?^ 

When A, R, and T, arc given, to find P. 
Theorem 2. -g-fcsR. 

a. By the foregomg Tables, thuSr divide the Amount by 
the tabular Number for the given Time and Rate, and the 
Quotient will be the Principal required. 

EXAMPLES. 

4. What Principal, or Sum of Money, muft be put out to 

raife a Stock of 243 /I 2^. i<* in 4 Years, at 5. per Cent. 
p er Annum ? 

5. what Principal, being put to Intereft, will amount ta 

346/. 175. in 7 Years, at 5 per Cent, per Annum ? 

6. What Principal, being put to Intereft for 30 Years at 4^ 

per Cent, per Ann. will amount to 1-872/. i3i. 2d, ? 

7. What Principal,, being put to Intereft for 5 Years and 194 

Days, will amount to 085/. j^d. at j per Cent, per Ann. r 
T a Whca 
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WhcnP, A, and^^ arc given, to find T. 

/-which being continually divided by 

Thkobkm 9 —'-V.i } ^* ^^^ nothing remains, the Num- 
i HEORBM 3. — K/. < j^^ ^^ ^^f^ Divilions wiU bc cqual 

t to T, the Time. 

3. By the foregoing Tables, thus. Divide the Amount 
by the Principal, and the Quotient will be the Amount of 
7/. at the given Rate, which will be found under the Ratey 
even with the Time required. 

EXAMPLES. 

8. In what Time will 246/. xoi. amount to 346/. lyj. at 5 

per Cent, per Annum ? 

9. In what Time will ^3oiL amotmt to 1872/. 131. 2 J, at 

4J per Cent, per Annum ? 
10 • In what Time will 52^/. amount to 68 ^/L jid, at 5 per 
Cent« per Annum. 

When A, P, and T, are given, to find R. 

/* which being extraded by the Rules 
THropfiu A "^ — Pf )of ExtradUon (the Time given to 
iHEOREM 4. — — ^-^ the Qucftion (hewing the Power) 

(. will give the Rate. 

4. By the foregoing Tables, thus, proceed as with thelafi, 
and even with the given lime Is under the Rate required* 

ElCAMPLES. 

11. At what Rate per Cent, will 146/. %o$, amount to 346/. 

1 7 J. in 7 Years ? 

12. At what Rate per Cent, will 500/. amount to 187a/. 

13J. 2d, in 30 Years? 

13. At what Rate will 523/, amount to 6BsL 74^- in 5 Years . 
and 195 Days? ► 

70. ANNUITIES, PENSIONS in ARREARS. 

Here Ureprefents the Annuity, Penfion, or yearly Rent, 
A, R, and T, as before. 

The 



Cimpaund IkiiBre/L' 2109^ 

The 3d Tabic fiiews the Amount of i/. Annuity for any 
Number of Years under 31, at3r 3i» 4» 4*» and 5 per 
Cent, and is thus conftruSed : Take the firft Year's Amount^- 
which is i/. multiply it by i,05-|-i;=3,o5=:ad Year's 
Amount. Which alfo multiply by i,o5-J"^=3»'535=3i 
Year's Amount. 

The 4th Table flicws the prefent Worth of i/. due at aiw 
Number of Years, to commence under 3 1 , Rebate at 3*, 3f, 
4s 4J, and 5 per Cent. And is made thus i "^i 105 ,=,95 2381 
fitil Year's prefent Worth, and ,952381-^1,05=9070,291; 
=:2d Year's, and ,90703-^ij05=,8o38376, the tlurd Yearns 
prcfcat Worth,. &c. 



T3 TABEE 
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Compound Interejl. 
TABLE III. 



The Amount of One Pound per Annum, or Annuity for 
Years. 



2 3P«Ceni. 3-JpcrCent 4 per Cent. ^JpcrCent. 

S 



1.000000C 
1.030CO0C 
3. 09c 9000 
4.1836170 

5309135^ 
6.46^4099 

7>662462a 



ro.1591061 
11.4*3*793 
"••077957 
,14,1920296 
f 5.6 177904 
17.0863242 
18.5989139 
20.1568813 
21.7615877 

«M'44354 

19 ;25. 1 1.68684 

20 26.8703745 



It 
22 
»3 
24 
i«; 
26 
27 
28 
29 
30 47-5754»57 



r .oooooor 
2.035000c 
3.I06225< 
4.1149419 
5.3613659 
6.5501522 
7.7794075 



8.8923360 9.051686b 



10.3684958 

11.731393 
13^419919 
14.6019616 
16.1130303 

T7.6769864 
19.2956809 
20.9710297 
22.7050158 
24.4996912 
26.3571805 
28.2796818 



28.6764857 30.2694707 
30.5367803 32.3289022 
32.452883734-4604137 
34.4264702 ^6.666(282 
36.4592643 38.949^567 
38.55304224i.3i3«oi7 
40.709633543-7590602 



1.0000000 
2.040000c 
3.121600C 
4.146464< 
5.4707097 

6.6329755 
7.8982943 
9.2142263 

10.5827953 
1 2.026 107 1 
134863514 
15.C258055 
166262397 
18.2919112 
20,0235876 
21.82453 1 1 
23.6975124 
25.6454129 
27,6712194 
29.7780786 
3r.96920i7 
34.2479698 
36.6178886 
59.0826041 
41.6459083 
44.3119446 
47.0842144 



42.930923^5460906273 49-9675830 



45.218850ft 48.9<o?993 
51.6226773 



1.00000CO 

2.0450000 

3.1370260 

4.2781911 

5.4707097 

6.7168917 

7.0191518 

9.3800136 

IC.8021142 

12.2882094 

1 3,841 1 788 

15.4640319 

17-1599133 
18.9321094 
20.784054: 
22.7193367 
24.7417069 
26.8550837 
29.0635625 
31.3714228 
33.7831368 
3^-5033779 



5 per Cent. 



52.9662863 
56.0849*77 



41.6891963 
44.5652101 
47.57o644f 
50.71 13236 
53-993333^ 



l.OCOOOOO 

2.0500000 

3.1525000 

4.3101250 

5.5256312 

6.0019 I 28 
8.1420084 

9.5493643 

11.0267871 

12.5771925 
14.2067871 
15.917126c 
17.7129828 
19.5986320 
21.5785636 

23-65749L»8 
25.8403664 
28.1323847 
30.539C039 
33.0659541 
?5-7i9*5«8 
38.5052144 



38.937029941.4304651 



44-5019989 
47.7270988 
51.1134538 
54.6691265 
58.4025828 



57.4230332 62.3227119 
6 1.00 70607 1 66.4388475 [ 



TABLE: 
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TABLE IV- 
The prefcnt Worth of One Pound for Years. 
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3 


3perCi. 


3iperCt. 


4perCt. 


4ip«rCt. 


5 per Ci. 


"T" 


,9708738 


,9661836 


,9615385 


,9569378 


,95*3809 


2 


»94»5959 


.9331507 


.9H556* 
,8889964 


.9*57*9? 


,9070295 


3 


I8884870 


,9019427 


,8762966 


.8638376 


4 


,87144** 


,854804* 


,8385613 


,8227025 


5 


,8626088 


,841973* 


,8219271 


,8024511 


,7835262 


6 


,8374843 


,8135006 


,7903145 


,7678957 


,746**54 


7 


,8130915 


,7859910 


,7599*78 


,7348*85 


,7106813 


8 


,7894092 


,7594116 


,7306902 


,7031851 


,6768394 


9 


,7664167 


,73373*0 


,7025867 


,6729044 


,6446089 


lO 


,7440939 


,7089188 


,675564* 


,6419277 


,6139*33 


II 


,7224213 


,6849457 


,6495809 


,6168988 


,58^6703 


12 


,7013799 


,6617833 


,6245971 


,5^96639 


,5568374 


13 


,6809513 
,6611179 


,6394041 


,6005741 


,5642716 


,5303214 


H 


,6177818- 


,577475* 


,5^99729 


,5050679 


15 


,6418619 


,5968906 


,555*645 
,5339082 


,5*6no4 


4810171 


16 


,6231669 


,5767059 


,4944693 


,4581115 


17 


,6050164 


,557*038 


,5*33733 


.473*764 


,436*967 


18 


,5853846 


,5383611 


,4936*81 


,4528004 


^,4*55*07 


19 


,5702960 


,5*01557 
,5025659 


,47464*4 


,4333018 


,3957340 


20 


.5536758 


^563870 


,41^6429 
,3967874 


,3768895 


21 


»5375493 


,4855709 
,4691506 
,453*856 


,4388336 


,34894*4 


22 


,5218925 


,4**9554 


,3797009 


,34*8479 


23 


,5066917 


,4057*63 


,3633501 


,3*557*3 


24. 


,49*9337 


,4379571 


,3901215 


,3477035 


,3100639 


*5 


^776056 


,4*31470 


,375**68 


,33*7306 


,29530*8 


.26 

27 


,4636947 
,4?<»»89i 


,4088378 


,3606892 
,3468166 


,328402s 
,3046914 


,2812407 
,2678483 


28 


,4370768 


,3334775 


,2915707 


,2550936 


29 


|Jm9868 


,368748* 


,3206514 


,*79oi50 


,1429463 


Jl 


,356*784 


,^083137 


,^670000 


.*3i5775 



When 
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When Vf T» and R^ are given to find A. 

Theokem 5. — ^ ~ -=A. 
r — I 

B]r Table III. thus, multiply the Annuity by the tabular 
Number for the given Time and Rate, and the Produ^ wili^ 
be the Amount required. 

EXAMPLES. 

14. What will an Annui^ of 70/. per Annum (payable year- 
ly) amount to in 4 Years, allowing 4 per Ct. per Ann. ? 

15. If a Salary of ioo/« per Annum, to«be paid yearly, be 
foibome 6 Years, or unpaid, at 5 per Cent, per Ann. 
what is the Amount ? 

16. A Minor of 14 had an Annuity left him of 70/. a Year^ 

the Proceed of which, by Will, was to be put out, both 
Principal and Intcreft, yearly, as it fell due, at 3 per 
Cent, till he ihould attain to 21 Years of Age ; the ut- 
moft Improvement being made of this Part of his For- 
tune, what had he then to receive ? 

17. If an Annuity of 30!. per Annum, payable yearly, be 
omitted to be paid, for 30 Years, at 3^ per Cent, what 
is the Amount? 

When At T, and R^ aie given,, to find IT* 



Theosem 6. — • — =17. 

By Table III. thust divide the Amonnt given by the tabu- 
bf Number for the gfv«n Time and Rate,, and die Quotient 
will be the Annuity reqnired. 

EXAMPLES. 

18. What Penfion being forborne 6 Years^ at 5 per Cent., 
will amount to 680/. 3J. ^d* 6288 ? 

19. What Annuity will amount to 536/. js* si^* 4<£»9^4 ^ 7' 

YeaiB, at 3 per Cent. ? 
ao. If the Payment of an Annuity be foibome 30 Years 
amount Co 1548/. 131. 7i^ at 3^ per Cent. What is 
the Annuity? 

When- 
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When U, A, and R, arc given, to find T. 

— 7— r Which proceed with as in 

Theorem?.— i- =R/.< Theomn the 31/, which 

* I will give T the Time. 

• By Table III. thus, divide the Amount by the Annuity, 
and the Quotient will be the Amount of i/. at the giveit 
Rate, which will be found under the faid Rate even with the 
Time required. 

EXAMPLES. 

17. In what Time will a Salary of looi. per Annum amount 
to 6S0/. 3/. 9M at 5 per Cent. ? 

18. In what Time will an Annuity of 70/. amount to 536/. 
7i. id. 45984 at 3 per Cent. ? 

19. la what Time will 30/. per Annum amount to 1548/. 

«3'- 7*^- 4^59^4 at 3i per Cent. ? 

When A, U, and T, are given, to find R/. 



Theorem 8. — — .r/=^^ — !^=R. 

u u 

This being a very high Equation, it requires the Aflift- 
ance of Algebra to determine i? by the Theorem. 

By Table III. thus, proceed as in the laft Rule, which 
will give the Annuity that i/. will purchafe for the given 
Time, which will fland even with the faid Time, and under 
the Rate required. 

EXAMPLES. 

20. At what Rate per Cent, per Annum will a Salary of 

zoo/, per Annum amount to 686/. 3i. gi^. 6288 in 6 
Years? 

21. At what Rate per Cent, per Annum will an Annuity 
of 70/. per Annum amount to 536/. 7/. si^* 459^4 ^^ 
7 Years ? 

22. At what Rate per Cent, per Annum will a Salary of 
30/. per Annum amount to 1548/. 13^. jid, 026410 
30 Years ? 

63. P R E- 
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63. PRESENT WORTH of AiaNUITIES, &c. 

The 5th Table fhcws the prrfent Worth of li. Aanuity 
for any Number of Years under 31, at 3» 3i» 4» 44» an^ 
5 per Cent* and is made thus. Divide x by tf 05 =,9^ 238^, ^ 

the prcfent Worth for the firft Year, which '^1,05=90703 
added to the firft Year's prefent Worth, =1,85941, the 
fecond Year's prefent Worth again ,90703-^-1,05 and the 
Quotient added to 1,85948=2,72324=; third Year's prc- 
fent Worth, at 5 per Cent. &c. 

The 6th Table fliews the Annuity which i/. will purchafc 
for any Number of Years under 31, at 3, 3^^, 4, 4 J*, aad 5 
per Cent, and is conftruAcd by finding the prefent Worth 
of i/. per Animrn in the 5th Table, at tlie ^J&gned Rate and: 
Time, and dividing Unity or 1 Acreby, the Quotient will 
he the Amiuity, tfatt xA w^ piirchaic ar tite Hiiiiq Rate for 
the fame Time. 



TABLE 



CompounA Intere/t. 
T A 5 L E V. 



»i5 



Tilt prefent Worth of One Pound per Aimum or Annuity 
for Years. 



3 per Cent. 



3 1 per Cent. 



1,9124697 

3,7170984 
4*5797071 
5,4171914 
6,2304829 
7,0196922 
7-7861039 
8»53a2028 
9,^256241 
9*9540040 
10,6349553 
it>296c734 

ii»937935i 

I2}56lI020 

I3I66II85 
13)7535131 
143*37991 
14,8774748 
15.4150241 
15,9369166 
16,4436084 
16,9355421 
17,4131477 
17,8768420 

18,3270315 
18,7641082 
19,1884546 
19,6004413 



4 per Cent. 



4I per Cent. 5 per Cent. 



0,9661836 

1 18996941 
2,8016370 
3,6730792 

4, 5* 505 M 
5>328553o 
6,iT4s439 
^»8739555 
7,6076865 
8,3169053 
9,0015510 

9'6633343 
10,3027585 
10,9205203 
11,5174109 
12,0941168 
12,6513206 
13,1896817 

I3»7098374 
14,2124033 

H»697974a 
15,1671248 
15,6204105 
16,0583676 
16,4815146 
16,8903523 
17,2853645 
17,6670188 
18,0357670 
18,3910454 



0,9615385 
1,8860947 
2,7750910 
3,6298952 
4,4518223 
5,2421369 
6,0020547 
6,7327448 
7.4353314 
8.1108955 
8,7604763 

9.3850733 
9,9856473 
10,5631224 
11,1183868 
11,6522949 
12,1656680 
12,6592961 
I3'i339385 
13*59032 
14,02915 
14^511142 
14,8568405 
15,2469619 
!i5,6220787 
15,9827678 
16,3295844 
16,6630618 

1^8371 3* 
17,2920318 



0,9569378 
1,8726678 
2,7489644 
3*5875^57 
4*3899767 

5''57^7i5 
5,8927009 
6,5958861 
7,2687905 
7,9127182 
8,3289169 
9,1185808 
9.6828524 
10,2228253 

10,7395457 
11,2340151 
11,7071^14 
12,15^9918 

ii.5939936 
13,0099365 

13,4047*39 

13,7844*48 

I4>i477749 

14*4954784 

14,8220089 

15,146611 

15,451501 

«5»7428735 
16,0218885 
16,2888885 



0,9523809 
1,8594104 
2,7232480 

3.5459505 
4.3294767 

5,0756921 
5*7863734 
6,4632128 
7,1078217 

7»7ii7349 
8,3064142 
8,8632516 

9.3935730 

9,8;86409 

10,3796380 

10,8377695 
11,2740622 
11,6895869 
12,0853208 
12,4622103 
12,8211527 
1311630026 

'3.4885739 
13,7986418 

14.0939445 
»4.375'853 
14.6430336 
14,8981272 
15,1410735 
i5»37H5>o 



TAB LE 



2l6 



Compound InUreft. 
TABLE VI. 



The Annuity which One Pound will purchafe for any Num- 
ber of Years. 



2 

p 

I 


3 per Cent. 


3I per Cent. 


4 per Cent. 


4J per Cent. 


5 per Cent. 


1,0300000 


1,03 ^coco 


1,0400000 


1,0450000 


1,0500000 


2 


,5226108 


,5264005 


,5^1961 


.5339976 


,5378049 


3 


»35353o4 


,35^34* 


,3^03485 


.3637734 


,3672086 


4 


,2690271 


,2722511 
,2214814 


,2754901 


,2785437 


,2820118 


5 


,2183546 


,2246271 


,2277916 


,2309748. 


6 


.>845975 


,1876682 


,1907619 


.1938784 


,1970175 
,17*8198 


7 


11605064 


.1635445 


,1606096 


,1697015 


8 


,1424564 


,1454767 


,1485279 


,1516097 


,1547218 


9 


,1284339 


,3314460 


,1344930 


''375745 
,1263788 


,1406901 


lO 


»ii7»305 


,1202414 


,1232909 


,1295046 


II 


.1080775 


,1110920 


,1141490 


,1172482 


,1203889 


12 


91004621 


,1034840 


,1065522 


,1096662 


,1128254 


'3 


,0940295 


,0970616 


,1001437 


,1032754 


,1064558 


M 


,0885263 


.0915707 


,0946690 


,0978203 


,1010240 


ir 


,0837666 


,0868151 


,0899411 
,0858200 


,0931138 
,0890154 


,0963423 


i6 


,0796109 


,0826848 


,0022699 
,0886991 


*7 


,0759525* 


,0790431 


,0821985 


,0854176 


i8 


,0727087 


,0758168 


,0789933 

,0791386 

,0735818 


,0822369 


,0855462 


'9 


,0698139 


,0729403 


,0794073 


, ,0827450 


20 


,0672157 


,0703611 


,0768761 


,0802426 


21 


,0648718 


,0680366 


,0712801 


,0746006 


,0779961 


22 


,0627474 


,0659321 


,0691988 


.07*5457 


,0759705 


*3 


,0608139 


,0640188 


,0673091 


,0706825 


.0/4' 368 


14 


,0590474 


,0622728 


,0655868 


,0689870 


,0724709 


»5 


,0574279 


,0606740 


,0640120 


,0674390 


,0709525 


26 


»'>559383 


,0592054 


,0625674 


,0660214 


'Xi\ 


*7 


,0545642 


,0578524 


,0612385 


,0647195 
,0635208 


28 


,0532932 


,0566029 


,0600130 


,0671225 


*9 


,0521147 


»o554454 


,0588799 


,0624146 


,0660455 


30 ,0510193 


.0543713 


,0578301 


,061391s 


,0650614 



'When 



Compound Interejl. 2 1 7 

When U, R, and T, arc given, to find P. 
Theorem, 9, u ^^:-r-r-^i=P. 

By Table V. thus, Multiply the Tabular Number for the 
given Time and Rate, by the Annuity, ficc. the Produdb 
will be the prefent Worth required. 

[The Examples in Theorem 7 and 8, page 213, numbered 17, Stc. to^22, 
fl)ould liave been 21, &c. to 2 6. J 

EXAMPLE S. 

2j4 What is- the prcfcnt Worth of an Annuity of 50/. per 
Annum, to continue 8 Years at 5 per Cent. ? 

a8. What is the prefent Worth of an Annuity or yearly Rent 
of 60L to <:ontinue S Years at 4 per Cent. ? 

29. What is the prefent Worth of a Penfion of 1000/. pcc 
Annum, for 2 1 Years, at ^f per Cent. ? 

When P, T, and R, are given, to find U, 

Theorem 10.^-—, — ■ ^ ^^U, 
r'— I 

By Table V. thus, Divide the prefent Worth by the ta- 
bular Number for the -given Time and Rate, and the Quo- 
tient will be the Annuity required. 

Or by Table VI. thus, Multiply the tabular Nvtaber 
(for the given Rate and Time) ty the prefent Worth, and 
the Produdl will be the Annuity. 

E X A M P L B S. 

30. If the prefent Worth of 323/. gi, 2^d, 368 wwe requir- 
' cd for a~ Penfion of 8 Years to come, at 5 per Cent. 

wh^t was the Penfion ? 

31. What Annuity or yearly Rent may 'be purchafed for 
314/. lOi. Sfd. 08544 at 4 per Cent, for 6 Yeats ? 

32. Suppofe the prefent Worth of a Penfion for 21 Years, 
at 4$ per Cent, was 13404/. i^,. s\d, 944, what was 
the Penfion ? 

U Whca 



2l8 Compound Intere/l. 

When U, P, and R, are given, to find T. 

^ r Which proceed with 

Theorem i i.a±==^ =R/. i as in Theorem 9, will 

/+«-/'• IgiveT. ^ 

. By Table V. thus, Divide the prefent Worth by the An- 
nuity,, and the Quotient will be the Amount of 1/. at the 
given Rate, which will be found under the faid Rate, even 
with the Time required, 

EXAMPLES. 

33. How long may one have a Leafe of 50/. yearly Rent 
for 323/. 3i. 2t</. 361, alloxving 5 per Cent, to the 
Purchaler? 

34. If an Annuity of 60/. is purchafed for 314/. loj. 6iii. 
08544, at 4 per Cent, what Time ought it to continue ? 

35. I demand what Time a Leafe of 1000/. maybe pur- 
chafed for, when the prefent Worth of 13404/. 14;. 
5l</. is made at 4$ per Cent. ? . 

When U, P, and T, are given, to find R. 

Theorem 12.— =~R'4-R'— Rr-fi, 

This being a very high Equation, requires the Afliftance 
of Algebra to determine R. 

By Table V. proceed as in the laft Rule, and the Quotient 
will be the Amount of i/. Annuity for the given Time, over 
which will be the Rate required. 

EXAMPLES. 

36. If an Annuity of 50/. to continue for 8 Years, be pur- 
chafed for 323/. 3^. 2id. 368, what Rate of Intereft 
hath the Purchafer for his Money ? 

37. Suppofe I giv« 314/. 10 J. 6i^. 08544, ^°^ ^^ Annuity 

of 60/. to continue 6 Years, at what Rate was Intereft 
allowed ? 

38. If an Annuity of looo/. to continue 21 Years be pur- 

chafed for 13404/. 145. si^' 944> what Rate of Intc- 
'reft is the Purchafer allowed for his Money ? 

64. ANNUITIES, 



Compound Inttrejl. 



2ig 



Thus,. 



ThusA^p. 



64. ANNUITIES, LEASES, &e. taken in REVERSION. 

To find the prefent Worth of Annuities, 8tc. in Reveriion. 

RULES. 

1 . Find the prefent Worth of the An- 
nuity, &c. at the given Rate, and 
for the Time of its Continuance,* 
by Theorem g. 

2. Change P into A, and find what 
Principal being put to Intereft will 
amount to P at the fame Rate and 
Time to come before the Annuity 
commences, by Theorem 2, which 
will give the prefent Worth of the 
Annuity.- 

By Table V. thus, Find the prefent" Value of i/. per An- 
num, at the given Rate, both for the Time being, and alfo 
'for that and the T^me in Reverfion added together, then 
fubtradl the Time in being from the other, and multiply 
the Remainder by the Annuity, the Produd will be the 
prefent Worth required. . . 

EXAMPLES. 

39. What is the prefent Worth of a Reverfion of a Leafe of 
80/. per Annum, to continue 6 Years, but not to com- 
mence till the End of 2 Years, allowing 5 per Cent, to 
,the Purchafer ? 

40. What ought a Perfon to give down in ready Money for 
the Reverfion of looo/. a Year, to continue 20 Years, 
on a Leafe which cannot commence till 5 Years are at 
an End, allowing the Purchaftr j per Cent. ? 

To find the yearly Income sof an Annuity taken in Re- 
verfion. ^ 

RULES. 

I, Find the Amount of the 
prefent Worth at the given 
Rate, and for the Time Thus, /r'=A. 
before the Annuity com- 
mences, by Theorem i. 

U 2 2. Change 



Thus,^- ^— =:U« 
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2. Change A into P, and find 
what yearly Rent, &c. be- 
in^ fold, wiJl produce P at 
the fame Rate, and forthc 
Time of its Continuance, 
by Theorem 10. 

By Tabic V. thus, proceed as in the laft Rule, and divide 
the prefent Worth by the Remainder, the Quotient will be 
the Annuity required. 

EXAMPLES. 

41. What Annuity, to be entered upon t^vo Years hence, 
and then continue 6 Years, may be purchafed for 
,i^f?8/. fu. \J. ready Money, allowing 5 .per Cent, to the 
Parchafer ? 

42. Suppofe the ftrefent Worth of a Leafc of an Efbte is 
8x32/. 14/. kd* 064, taken in Reverfion for 20 Years» 
but not to commence till the End of 5 Years, allowing 
5 per Cent, to the Purchafer; what is the yearly Rent? 

6s. REBATE or DISCOUNT. 

« Here S.reprefents the Sum to be purchafed. 
When S, T, and R, are given, to find P. 

Theorem i^t^^^zV. 

By the 4tl) Table, thus, Multiply the tabular Num« 
ber for the given Time and Rate, by the Sum to be pur- 
chafed, the Produdl will be the prefent Worth ? 

EXAMPLES. 

43. What is the prefent Worth of ijfo/. papble 4 Years 
hence, at 5 per Cent. ? 

44. What is the prefent Worth of 743/* 4i«9^. payable 6 

Years hence at 4 per Cent. P 

When P, T^ and R, are given, to find S. 
Theorem 14. py.rtz:^S. 

By 
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By Table IV. thus, Divide the prefent Worth by the ta- 
bular Number for the given Time and Rate, and the Quo* 
tient will be the Sum to be purchafed. 

EXA.MPLES. 

45. If 123/. 8s. i}-^. be received for a Debt payable 4 Years 
hence, and an Allowance of 5 per Cent, to the Debtor 
for prefent Payment, what was the Debt ? 

46. If a Sura of Money due 6 Years hence produce 587/. 7/, 
9l</. 718, for prefent Payment, Rebate being made at 
4 per Cent, I demand how much the Debt was ? 

When S, P, and R,. are given, to find T, 

pp -^ _ . / Which proceed with as in Thpo- 

IHEOREM is.-j^rr. ^ ^^^ ^ . 

fl By Table IV. thus. Divide the Principal by the Sum. ta 

be purchafed, and the Quotient will be the prefent Wordi 
of i/. at the given Rate, which will be found under the 
Rate« and even with the Time required. 

EXAMPLES. 

47. A Perfon received 123/. 8 j. lid, for a Debt of 156/. 
Rebate being made at 5 per Cent. I demand in what 
Time the Debt was payable ? 

48. The prefent Payment of 587/. yi. ^\J, 718, is made for 
a Debt of 743/. 4^. 9^/. Rebate at 4 per Cent. I de- 

I. mand when the Debt was payable ? 

When S, P, and T, are given, to find R. 
-, ^ S p f Which proceed with as in* Theo- 

IHEOREM It).— — K .^ yg^ ^^ 

By Table IV. thus j Proceed as in the laft Rule, aijd the 
Quotient will be the prefent Worth of i/. for the given 
Time, which will be found even with the Time, and under 
the Rate required. 

EXAMPLES. 

49. The prefent Worth of 150/. payable 4 Years hence, is 
123/. 8j. \id, at what Rate per Cent, is the Rebate- 
made at ? . 

U 3 50. The 



J 
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50. The Sum of 743/, 41. 9/. k payable in 6 Years Time, 

and the. prefent Value of that Sum is 567/. yi. gi^. i 

7 18, I demand at what Rate pcr"Cent. the Rebate mnft 

be made ? \ 

-€6. PURCHASING Ffedioki or Real ESTATES 

Is to find the prcfent Worth of an Annuity, &c, to con- 
tinue for ever. 

When U, and R, are given, to find P. 

Theorem 17.— -=:P. 

EXAMPLES. 

Si. Suppde a Frediold Eflate of 50c/. per Annum were to 

be lold ; what is the Worth, allowing 5 per Cent, to 

-the Buyer ? 
^2. What is an Eftate of 25/. per Annum, to continue for 

ever, worth in prefent Money, allowing 4t per Cent, 

to the Buyer? 

When P, and U, ate given, to find R. 

P+» ,^ 
Theorem i8.-~— =:R. 

e?:amples. 

55. Suppofe one gave 10000/. for a Freehold Eftate of 500/. 

per Annum, what Rate per Cent, has tiie Purchafer for 

his Money ? 
54. If an Eftate of 25/. per Annum is bought for £S6^' * ^^' 

\\d'. -what is the Rate per Cent. ? 

When P^ and R, are given, to find U. 
Theorem 19. P-J-r — i=:U. 

EXAMPLES. 

SS' Suppofe a Perfon would lay out loooo/. on a Freehold 
Eftate, and fo as to be allowed 5 per Cent, for his Mo- 
ney, what muft be the annual Rent of fuch an Eftate ? 



Rebate or Dif count. 225 

$6. If a Freehold Eftate is bought for 555/. lu. ij^. and 
the Allowance of 4^ per Cent, is made the Buyer ; 
what is the yearly Rent ? 

6j. Purchafing FREEHOLD ESTATES in Reversion. 
' To find the Worth of a Freehold Ettate in Revcrfion. 
RULE S . 

1, Find the Worth of the yearly 
Rent, &c. 

3. Change P into A, and find 
what Principal being put to 
Intereft will Amount to A, at 
the fame Rate, and for the 
Time to come before the Ef- 
tate commences. 



Theo. 20. Irhus-^ 



Thus^=.p. 



EXAMPLE.. 

57. What is an Eftate of 500/. per Annum worth in ready 
Money, to continue for ever, but not to commence 
till the End of 4 Years, allowing 5 per Cent. to. the 
Purchafer ? 

To find the yearly Rent of an Eftate taken in Reverfion. 

RULES. 

1. Find the Amount of the Worth 

of the Eftate at the given « 
Rate, and the. Time before it 
cpmmences. 

2. Change A into P, and find 

what yearly Rent being fold 
will produce P at the fame 
Rate. 



Theo. 21. pXrf=A. 



PrXr--^_ 



U. 



EXAMPLE. 

58. A Freehold Eftate is fold for 8227/. is. 4^. which does 
not commence till the End of 4 years, the Buyer being 
allowed 5 per Cent, for his Money : I defire to know 
the yearly Income? 



. QUESTIONS 
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QUESTIONS for EXERCISE. 

59. Held of a College of 486/. loj. a Year, on a refcrved 
Rent of 94/. Money being at 5 per Cent, Intercft ; 
what Fine ought feveraily to be paid on a 7, a 14, and 
a 21 Year's Leafe? 

60. Suppofe I would add 5 Years to a running Leafe of 15 

Years to come, the improved Rent being 186/. 75. 6d: 
per Annum ; what ought I to pay down in ready 
Money for this Favour, difcounting 4 per Cent. ? 

61. A. has a Term of 7 Years in an Eftatte of 50/. per An- 

num ; B. hath a Term of 14 Years in the fame Eftatc ; 
and C. hath a farther Term of 10 Years after B. in the 
fame Eftate : What is the prefent Value of the feyeral 
Interefts in the faid Eftate ? 

62. For a Leafe of certain Profits for 7 Years, A. oflfers to 
pay 150/. Gratuity, and 300/. per Annum ; B. offers 
400/. Gratuity, and 250/. per Annum ; C. bids 650/. 
Gratuity, and 200/. per Annum ; and D. offers 1800/. 
for the whole Purchafe, without any yearly Rent : 
Query, which is the beft Offer, and what Difference, 
computing at 4 per Cent. ? 

63. Value the Leafe of a Houfe in tolerable Repair, the 
Rent 54/. 175. a Year, the Ground Rent 7 Guineas, 
3 Years of it only to come, the Rent payable every S 
Months, Difcount per Compound Intereft on this kind 
of purchafe at 10/. per Cent. ? 

64. A Fine for a Leafe of a Tenement is fettled at 153/. un- 
der a referved Rent of 16/. a Year : Now the Tenant 
cannot conveniently pay more than 50/. but for the 6 
Years to come of the Term, is willing rather to pay art 
adequate Rent, computing ;o/. per Cent, per com- 
pound Intereft ; what ought that Rent tp be ? 

65. Another Leafe for 7 Years is agreed for at 250/. Fine» 

on the old Rent 44/. a Year ; but confidering the Con- 
trador deiires to reduce the Rent to 20/. a Year, and 
pay a proper Fine, computing, as before, aften; the 
Rate of 10/. a Year ; to what muft the Fine be a<i- 
vanced ? 
6S, A Son, previous to his Marriage* is minded to have 50 1. 
a Year Freehold fettled on his Family, and to have im- 
mediate Poffeilion of it, offers his Father in Lieu an 

Amiuity , 
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Annuity, far his Life, valued at 1 2 Years Purchafe, 
Difcounting at 4 per Cent, thereon ; whereas he is con- 
tent the Eftate fhould be valued at a Difcount of -3 per 
' Cent, and confequently will be worth 33} Years Pur- 
chafe : Pray what had the Father for his Life ? 
. 67. A Gentleman took a College Lcafe of 237/. a Year, for 
2 1 Years, and paid the ftill Fine ; the Rent referved 
was 10/. a Year, but when 4 Years were elapfed, 
againft the Marriage he renewed the Leafe, and filled 
up the 2 1 Years. Jn 14 Years after that his Wife dying, 
he again renewed it in favour of his Dai^hter, then 7 
YeaYs of Age ; and by the Time ftie was 19, it was a 
third Time renewed in order to her Settlement : The 
Queftion is, what Money the Society muft have received 
from this Family from firft to laft, allowing j/. a Year 
Difcount on the Fines? 
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PART 'IV. 

68. MENSURATION. 

GEOMETRICAL DEFINITIONS. 

GEOMETRY contains the Nature and Properties of 
Lines, Angles, Surfaces, and Solids. 
A Point is that which has no Parts or Magnitude. 
A Line is Length conceived without Breadth, 
An Angle is the mutual Inclination of two Lines which , 
meet. 

When a ftrait Line, as CD, (Fig. 4.) ftanding upon 
another, AB, makes the Angles, ADC, and C D E, on each 
Side equal to one another, each of thefe equal Angles is 
called a right Angle, and the dotted line C D, is faid to be 
perpendicular to the Line A B. 

. An Angle is commonly expreffed by three Letters, that 
placed at the angular Point being always wrote in the Middle, 
as A D C (Fig. 4.) denotes the Angle, i. 

An obtufe Angle is that which is greater than a right 
Angle, as CAB, (Fig. 3.) , 

An acute Angle is that which is lefs than a right Angle, 
asDCB, (Fig. 4.) 

Parallel 



Geometrical Dcfimtions. 2*27 

Parrallel Lines are thofe of which every Point of the one 
is at the fame Diftance from the other, as the Lines AB, 
and C D, (Fig. 2.) . 

A Superficies, or Surface, is an Extenlion of two Dimen- 
fions, viz. Length and Breadth. 

A Plane or Plane Superficies, is that with which a ' right 
Line may every Way coincide. 

A Plane Superficies receives fevcral Denominations, ac- 
cording to the Number and Poiitions of the Lines by which 
it is terminated, as iollows : 

Fig. I. A Square is a right-angled equilateral Parallelo- 
gram, whofe four Sides are equal, and its Angles all 
right ones. 
A Quadrangle is a Figure made by four ftrait Lines. 
Fig. a. A Parallelogram is a Quadrangle whole oppofite 
Sides are parallel. ^ 

An Oblong, or Redlangle, is longer tlian broad ; but its 

oppofite Sides are equal, and all its Angles right ones. 
A Rhombus, or Diamond Figure, is a Parallelogram 
whole Sides are all equal, but its Angles are not right 
Angles. 
f ^g* 3« A Rhomboides is an oblique angled Parallelogram, 
whofe oppofite Sides and Angles only are equal. 
A Triangle is a Space included by three Lines, and of 
'confequence hath three Angles ; for every redilineal 
plane Figure hath as many Angles as Sides.- . , 

A right-angled Triangle, is that which has one right 
Angle, as Fig. in Page 177. 
Fig. 4. An equilateral Triangle, is that whofe three Sides 
are all equal to each other. 
- An ifofceles Triangle, is that which has only two of its 

Sides equ^l to one another. 
A Scalene Triangle, is that which has all its Sides un- 

cqial. . 
An obtufe-angled Triangle, is that which has an obtufe 

Angle. 
An acute-angled Triangle, is that which has every Angle 
acute. 
'F*g- 5- A Trapezium is a Quadrangle, whofe oppofite 
Sides are not parallel. 

All 
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All right-lined Figures, having more than four Sides, arc 
called Polygons, and receive their Names from the 
Number of their Sides or Angles. 
Fig. 6. Having five Side& or Angles is called a Perrtagon. 
A regular Polygon, is a Figure with equal Sides and equal 
Angles. 
Fig. 7. A Circle is a plane Figure bounded by a curve Line 
called the Circumference, every Part whereof is equally 
diftant from a Point within called the Center. 
A Diameter, AB, of a Circle, is a right Line drawn 
through the Center, and terminated by the Circum* 
ferencc'. 
The Semi-Diameter, AC, -is called the Radius. 
A Semi-Circle, is a Figure contained under a Diameter, 
and that Part of the Circumference of a Circle cut off 
by that Diameter, as the Line AB divides the Circle 
into two Semi- Circles. 
Fig. 8. A Segment is any Part of a Circle terminated by an 

Arc, ADB cut off by the Line AB, called the Chord. 
Fig. 9. A Sedor of a Circle, is a Portion contained between 
two right Lines or Semi-Diameters, and the intercepted 
of the Circumference. 
Fig. 10. Reprefents the Front of an Arch built with Stones 
of equal Length, and is a Segment of a Sedlor. 
The hollow Side, AB, of* a Curve, is called Concave, and 
the raifcd Side, C D, Convex. 
Fig. II. An Ellipfis, or Oval, is a Figure bounded by a re- 
gular curve Line, returning into itfelf, but of its two 
Axis cutting, each other in the Center, one of which 
is longer (called the tranfverfe Axis) than the other 
(called the conjugate Axis.) 
A Solid is'that which hath Length, Breadth, and Thick- 
nefs. ' 
Fig. 12. A Cube Is a Solid bounded by fix equal Squares. 
Fig. 13. A Prifm is a Solid whofe Sides are Parallelograms, 

and whofe two Ends are parallel to each other, 
Fij. 14. A Cylinder is a round Solid, like the RoUing- 
Stone of a Bowling-Grecn, whofe two Ends arc equal 
and parallel Circles. 
I^'g- i^. A Pyramid is a Solid, whofe Bafe is a Polygon, or 
right-lined Figure, arid whofe Sides or Triangles meet 
in a Point, C, called the Vertex, 

Fig. 
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Fig. 1$. A Cone is a roipd pyr^piidi^ or Pframld having a 

ciKular Bafe, in form like a SugfMT Loaf. 
Fjg* lf^».tflL A Fniftum of a PyinxakTor Cone, is that Part 

Which reiaatfta, when any Part ne^ ^ Vertex is cut 

offby.a Plane paralkl tothe Bale* 
Fjg. z^* A Wedge ia a Soiidt having a irc<ftajn9utaT Bafe» 

9 B^ an4 ^unp of the nppofils Sides ending in an Acies 
. ^ Bdge, EF. 
?>€• 39* A fouiiioaifi a Solid eantained uadoF 5 Pbnes ; 

the Bafe is a Redlan^ie or Oliloii^ and the tour Sides 

terminate in a Rtdgei fiF, paraflel to a Side of the 

Bafe, A 9ii or <? Of ^^ «|ne<ji«J to it. 
Fig. 2 1 . A Prifii9^QJ4 1^ ? SqIi4. cot^wdA nxido: fix Planes ; 

the Bsifes, or Sn4s, ane p^rall^ ]R^(i^a^glea, axtd the 

four Sides are Q^ ^' 

Fig. 22. A Sphere is a Solidbounded {y a convene Sufface,|^ 

every Poin4( of ^hi<^ ia eqo^y 4iA^i)^ ^^9?^ ^ Point C, 

within^ called the Center. 
The Axis, or OiamvbMr qf a Sjphere, is jthe right Lint, 

AB> 
P^g* ^3' A &?$:x^nt€»f a Sphere, isaPastcutoifbyaPlaDi^ 

AB. If tlie Pispe pa& t^irongh the Center •£ t^ 

Sphere, i^ will ciit t( equally in ,two, and each Half 43 

called a Hemiiphere. 
Fif f Ii4« A Spheroidls a SoUd rBfemblingan Egf, and is the 

Body conceived Xfk be generated by dif Kevphitlon 9f 
. an ElUpie about itf Axi8» smd is dbifomipa^ted. eithdr 

prolan (oblong) or. ofdate, accordiflg as the Rsvolij* 

tion is made about the tranfverTe Axis or r^ conjure. 
The Axis abont whith the Rcvolation is n^^ ^ the fixed 

Axis, the other is the revolving Axis. 
Fig* 2^.. A parabolic Spindle, is eight-fifteqzths of its cir« 

. cumfcribing Gylindct. 
Fig. 25. U the middle Frufbjm of a Spheroid* 

€8. SUPEI^FICXAIa iiy(£4$UR& 

P R O B L E M L 

To multiply Feet, laches, and Piirts, by Feet, Inches, 
an4 Parts, whic[| .^etbod js t<g:ni^^QRaf» ^|^i!i!^f|»^^ 
«ujt more properljr P^o^^i^a^ 
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RULE. ^ 

Set the Feet in the Multiplier tinder the ieaft Deoomloii- 
tion in the Multiplicand, and the Refl in Order, beginning 
with the lead Denomination; divide each Produ^ by 12, as 
you go oti ; place the firft Ren[iainder under die multiplying 
Figure, and the Reft in Order, adding each Quotient to the 
next arifing Produd, as in Setft. 9. and having thus finifhed 
Multiplication, ,tbe Sum of all will be the Produ<fl required. 

In generalj thus, 

When Feet arc concerned, tjie ProduA is of the fame De- 
nomination with the Terra multiplying Feet. 

When Feet are not concerned, the Name of the ProduA 
will be expreflcd by the Sum of the Indices of the two 
JFadors. 

EX-AMPLES. 

;«. Multiply 17 Feet, 7 Inches, by 6 Feet, 

3. Multiply 47 Feet, S Inches, by 8 Feet, 4 Inches. 
^. Multiply 7 Feet, 10 Inches, by 8 Feet, 6 Inches. 

4. Multiply 64 Feet, 7 Inches, by 4 Feet, 8 Inches. 

5. Multiply. 1 2 Feet, 8 Incheis, 9 Parts, by 9 Feet, 

6 Inches, 7. Parts, 

6. Multiply 9 Feet, 1 1 Inches, 6 Parts, by 1 1 Feet, 8 Inches. 
-7. Multiply 64 Feet, 10 Parts, by 14 Feet, 9 Inches. 

B. Multiply 124 Feet, 4 Inches, by 4a Feet, 9 Seconds. ~ 
.9. Multiply 16 Feet, 7 Inches, 10 Paints, by 6 Feet, 5 

Inches, 7 Seconds. 
:io. Multiply 474 Feet, 6 Inches, 8 Seconds, by 186 Feet, 

" 7 Inches, 4 Seconds. 
a I. Multiply 24 Feet. iV, 8^ 6^ 7**, by 8 Feet, 6% 7". 
.12. Multiply 46 Feet, 6 In. 8% 4^ by 6 Feet, 4 In. 8^ fi". 

P R O B L E M II. 

To find the Area of a Paralfelogram, whether it He a 
Square, a ReAanglc, aRhombiia, or a Rhomboidcs. 

R U I- K. 

Multiply die Lengfb by the height pt perpendicular 
Breadth, and tbe Jhodud will be the Arca^ - - 

^ If 
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If the Area of a Piece of Ground, in Yards, is divided b/ 
4640 (the Number of fquare Yards in one Acre) the Quo- 
tient will give the Number of Acres in the faid Piece. Or, 

If the Area in Links, be divided by loooop (the* 
Number of fquare Links in one Acre) the Quotient ' will- 
give Acres. 

That is, A BXA C=thc Area. 
A Lii ^ B 



Fig. 



Fig. 2. 



Fig. 3- 




E S. 

a Parallelogram whofe 



E X JFm P L 

r. What is the Area in Acr^ of _ _ ^ 

Length is 14,5 Chains, and its Breadth 9,75 Chains, 
a. -What is the Area of a Square, whofe Side is 245 Yaida 

or Chains, &£. ' ' ^ 

X*- How many fquare Yards of Paving are there in a Court** 
Yard, beuig in the Form of a Rhombus or Rhomboides, 
whofe Lengdi is ^4 Feet, 6 Inches, and perpendicular 
Breadth is 47 Feet, 8 Inches ? 

PR OB LEM UL 
To find the Area of a Triangle. 
RU2.es. 

1. Multiply one of its Sidetbythe 

Perpendicular let £dl upon it 
from its oppofite Angle, and 
Half the Produdb will be the 
Area. 

2. Multiply the Bafe by Half the 

Perpendicular, orPerpendi- 
. culat by Half the Bafe, and 
the Produdk gives the Area. ..- 
Xa A 
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^ . ABXCD . ' 
That If, ■ t .» ■ . ■ . ■ sstlijc Area. 



EXAMPLES. 

4. How many Acres ai^e in a triangular Ficld» wbdfl Bafe k 

2d« and Pcny^Cidkctilftr jo,j ClIaimF 

5. A triangular Field 738 Links Icing* and^83 in the Per- 

pendkttbr* brings in 12'. a Y^r. what ia it let at 
per Acre? 

When the three Sicfcs of a triangle are given» t) find the 
Atva. 

R^ U L JEL 

3. FVom Half the &ukn of the ihtfe^ Sides fubtracS: each 
Side feverallj ; nuiltlplyihe Half Sutn and the three Re- 
mainders continually togdher, and di^. S^ua««Root of the 

laft Produdl wiH be the Area tf theTriifcng.fc, that is,^i-i?=; 

i=Half the Sum of the Sides. 

Thep let *—<!=?», atid i-^h^f, yAo f*— rfirF? •.' *y*r/V 
!*=(!he Aw«.— -»-Ne)tft. rfSisACj B^Ao^ and i?^BoI- 

' Stfe to laft Rgttits. 

9 X A M F L & 

t. Suppofe ^have a PtDi-Polid of % |ria>ifukt totm^ wlioie 
three Sides meature 4004 ^48^ aUd ^ki Ta»k ; what 
Quaiftity of GfrDund does ft cgnttitn. 

lb ini the Area of a Trafluduifiu 

R U ii & SL 

X. Divide il itto Triang!«$ uecotdittg to the Haftaer 
which you juige mdfi convetile&tt then Aei Sma of the 
Areas of thofo Tri^gles^ calculate by the laft pTobkai^ 
will be tile ArdU of tbe Trapezium. Ot|. 

d.MultlpIjr 
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2. Multipl7 the Sum of the Perpendiculars by Half the 

Diagonal, and the ProduA will give the Area ; or multiply 

the Sum of the Perpendicular by the Diagonal^ and Half > 

the Prodwa will be the Ar^a. .... 

DE4-BF 

That is, • rXAC=3ithe Area. . 



Fig. 5- 



B 

• Or, 3. Subtra<ft*feverally each Side from HMf the Slim or 
the four Sides^ and the fquane Root of the- Produ^^of t^e 
four Remainders will be the Area required. 

E X. A M P L E S. 

7; How many f(}«are Yards of Paving are there in a TVape- 
zium^ ABCDyWhoie. Dlagonal».BD»<4^ Feet» and 
the Perpendiculars, A E, - equal to 1 7, 2^, C F, equal 
toi4Ffect? 

& Suppofe the fdur' Sides of^ a' Trapezium are i^^^^^ * 
13,20 ; xoy and 26 Chains: Q^re*, the Area ? 

PR O B L-EM V. ^ 
To ficd^e Area of any regular Polygon, 

R u L E i; 

Let fefl a Perpendicular from the'Ccnter of the Rgare to 
one of its Sides, then multiply together the Perpen^cular, 
the Side of. the Figure, .and the Number of its Sidte» and' 
Half tbeProdua will be the Area. 

Here the Number of Sides is 5=N. 

— . . ABXCDXft . . 

Then It is,-^ — a|theArca. 

Xa. Fig. 



«34 
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B X A M P L £. 

^i A Piece of Garden Box lies in Ponn of a regular Penta- 
gon, or Figure of Five equal Side*, (as above) each 48 
Feet ; and from the Center of liie Figaxe, C, to tbe 
Middle of one of its Sides, D, itftieafures 4i»67 P«^ 
near^, the Area of Ae Figure wiii be tbe Aaalcitt of 
Ibefe avc T4s|Bgies. Fraf , i«ba^ i» that? 

RULE H. 

Multiply tfce Sauare of the Side of anj: regular Figure 
bj tlie MultipSef ftandsng oppeifite to itsr Mitne in ^ fol* 
hmng Tabk, ^nd the Vrode^ wfflbe the kM. 



No. Q\ 
Side^. 

3 

4 

I 



9 
10 
II 

IS 



Hames, 

Tngon«r equal A 

Teatragon or Square. 

Pentagon. 

Hexagon. 

Heptagon. 

Odtajgon. 

Nonagon- 

Decagon* 

Undecagoo* 

Duodecagon. 



MidtipUerst 
i^oooooo 

1,720477 

3>^339i2 
4,B28a27 
6,181824 

9*36|64« 

Il»IODI52 
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10. Whatirthe Areaofanilcxagei^ whpfc Side is 30 ? 
I u What is *e Area-*aa 0«a^<m^,^^fe 8i^ is 24? 



PRO- 



PROBLEM VL 
I ' l*o4ii^dkeI>i%nKterand€iiini]irfncticct^^ the 

, QOBfomlfapother^ 

RULES. 

t. Mi&h^tlie Diameteir by £, 1416; txA At Prddmft 
nviU be the Circumference. And therefore^ 

9. DiWdeihe CtfOIAiii»reii^ 1^ S>*4<^> ^^ ^ .Quo- 
tient will be the Diameter. 
\gn See SeSLs** <^^1« 

E JC A M » L £ S. 

i2«. If the Diameter of a Circle be 7, what is the Circum- 
ference? 

13. What is the Diametet of a Circle whofe Circumference 
is aa? 

14^ What is the Circumference of the Earth, fuppofing it to 
be perfedlj rottDd, and IQ Diameter is 8000 Miles? 

PROBLEM VII. 
To find the Area of a Circle. 

RULES. 

. J. Multifl/Balf thethe CircumfiaKGccb^Half the Diame* 
ter, and the Produd will be the Area« Or, 

a» Mukiplir the Sqitaiv of tkt Diameter b/ ,j9£^ and' 
theProduAwillbetheArea. Or,' 

^. Multiply the Square of the Circumference by »079574y. 
andtheProdudwSlbedieAfea. Or, 

4. MMplytibc Sqaaoe oT^dir 6tai4Ni(a<Mr Hit^^r 
and the Produdb will be the Area. Or, 

5. Multiply the Circumference by the DIamctery and av 
fourth Part of the Produ/^ will txgseb the Area*. 

HI. ,7854, and 3,i4x£^ are Airas of CifelcB lAdie Dia- 
meters are i asid a, aod tOTA^T is tkeAiea of aCitde 
whofe CircumfercDce is r; uleHn&4iPa4.and i,a73as9t 
are Squares of the Diameters of Circles, whofe Arm 
are ^59 and t^ and izBg^ is the Diameter of a Circle, 
mMm Area is^ fqual ta a Sqvare whofe Side is x% 

Sor 
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For if die Diameter be Unitj or i, die C 5i c umfer ence 
wiUbc^,i4i59a6, then per Rule L 3:il^52fxt= 

j78i393i6» or radicr ,7854, die Area. AMb, if die 
Diameter be 2, the Cirmmfeieiice will be 6,1831853, 

tto per Rule I.?:^?^X-l=3,.4,j9a6, 



or xa- 



^dicr,. 8^1416^ die Area. Likeivife ^Xi-i-4c= 

,079477 the Area, &c. 
Let C=: the Circumference, and Dc= die Diameter, A Bw. 

C D 

Then per Rule I. — X — =thc Area. 




Kg. 7- r 



EXAMPLES. 

15. How many Square Pcct are in a Cirde whofe Circum^ 

ference is 6,2832 ? 

16. What 18 the Atea of a Qircle whofe Diameter is 12 ? 



P R O B L E M VHL 

To find the Length^ any Arc of u Cirde, ADA.. 
D 



FIf. &*A 




SUJLE.. 



R U L & 



ill 



Multiply tdg^tbet thi Ra^Sus, t)0, ^ NMikr of de- 
grees in the given Arc, and &e i4ut&b#r >&l/4Jjft^, ^) ^ 
lail Produd will be the Length of the Arc ; for, when the 
Radius is x, Half the €ire«imt^en(!e is 3,14159265) Ike. 



fiilQ th^t^Hofc/ 



1 56 iJen^ees 



gv=,Ot^453*&i <i*,«>^/4535.*i^»<)r 



which is &« L^gth of an Arch of t Decree* 

Hence CDXASBKbaatke Lc«^fa efthe Arcy ADB4 

E X A M P L B. 

17. What is l!ke Length of the Aic» Ai)B| which is 49,^ 
Degrees, aild Radius 9. 

P R O B L B M IZ. 
Tb ted tte Aftft of «n3r StAor tof a Ctrelft. 

H U i* fi. ' 

MuWjily Afe Ridbs by H«tf Afe Art af the fleft(3r, fotitid 
bf thn! ka PtcMem« and the Product w^ be d^i Arek, as iii^ 

That i«, ACX— = the Area, 
a 




EXAMPLE. 

19. Wfait jttheAieaof a Se^r, whofe Radius, CA, ias$, 
and the Length ci the Arc, AB, 59. 

PRO- 
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ATA^.LE of the Segments of Circles, whofe Area is 
^; Unity or i, the piameter being divided by parallel 

Chord- Lines into xoo equal Parts. 



^^ 



r r 



iJ 

If 



I 


>egmeiit. 


v.s. 
a6 


Segment. 


V. si 
5» 


Segment. 


v.s. 


Segment. 


,9017 


,2066 


,5127 


76 


.8W 


2 


,0048- 


*I 


,2178 


52 


^5'^S5 


n 


,8 262 


3 


.0087 


28 


,2292 


53 


.53«*a 


78 


.8369 


4 


.o»34 


29 


,2407 


54 


.5509 


g 


lit 


5 


,oi«7 


30 


.2523 


55 


y5H5 


e> 


.0245 


3' 


,2&40 


56 


.5762 


81 


,^677 


7 


,0308 


32 


.2759 
,2878 


•^Z 


,5888 


82 


SjlQ 


8 


»0375 


33 


58 


,6014 


^i 


Mj^ 


9 


,0446 


34 


■2998. 


^9 


,614 


!* 


.8968 


10 


.oja 


35 


'3 "9 


60 


,6265 


8j 


»9059 


II 


,0598 


36 


.324' 


61 


.6389 


86 


»9H9 


12 


,068 


37 


'38fi: 


62 


!663^ 


87 


#923^^ 


'3 


,0764 


38 


.3486 
,3611 


f3 


88 


>932 


H 


,0851 


39 


f4 


'^JJ^ 


89 


,9402 


'5 


,0941 


40 


•3735 


65 


,6681 


90 


,948 


16 


,1032 


4» 


.3860 


66 


,7002 


9« 


»9554 


'7 


,1127 


42 


,3986 


f2 


.7122 


92 


»9^25 


iS 


,1224 


43 


,411a 


68 


17241 


93 


,9%2 


?9 


?»3,23 


44 


.4238 


69. 


94 


»97^5 


20 


,1424 


45 


»43«5 


70 


'7477 


^i 


^t 


.15*6 


46 


::j?5 


7» 


'7593 


96 


,9866 


22 


.»63» 


-^z 


72 


,7708 


^7 


»99i3 


ag 


»«73S 


4« 


.4745 


73 


,7822 


98 


^996^ 


24 


.1845 


49- 


.4873 


74 


'7934 


99 


-»99S3 


25 1 


.t055 


50 


.5 


75 .8045 1 


100 


1,0000 
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EXAMPLES. 

f 9' Suppofe the DeiiiKcCer, fOf of a Cinde to be 84 Incbes, 
aiMl the Height of die S^gxncDt, ED, 30 lachcsy «i^ 
wiUittAicabe? (SeeF^.S.) 

JO. What m the Area of a Sc|nieot wfaofe Aic is a Qaad- 
tantf or cofitains 99 Degrees, and Piameter 18 F^? 

PROBLEM XI. 

To And the Area of 4 Segtvrnt of a Sedorr ABCp, or 
the Front of an Arch built mth Stones of e^ua) Length, 

RULE. 

Mul^plr 0aV the Sum of the bounding Anrhes, A Q C Di 
hf the Dift^ncef AC, ai»d the Product will giye the Area. 

AS+^XACsr the Area npiri^ 



fig- 



io» 




U^ 




C 

e:|AMPL£S. 

41. What is thf Axea of the Fr^nt pf an Arch built wk\ 
Stofies 3 jr Ff'et Long, whofe upper- a|34 lower bpi^dilkg. 
Arcs aore if) I<^ngtl^ 64 an^ 7^91 reipe^Stivfly ? 
43. What is the Area cqntain^ betwic^p t^^^o CQ^pe^tr^c Si^- 
/ nji-Circles; whoft piamctprs ^re 44 ^d i$? 

PROBLEM :XII. 

To find the Area of an EUipfis, or Ovai 

RULE. 

Multiply continually together the two AxiS| and the 
[umber 
>illexpr 



Number ♦7854 fb) and the Produd of thcfc three Numben 
pr^ tWe Aria. 



That 
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That is, b><ABXCD= the Area. 
G 



Fig. 



EXAMPLE, 

'53. What is the Area, of an Ellipfis whofc grcatcfl: Dtarneter 
is 24, and leaft Diameter 18 ? 

Of ARTIFICERS WO^RKS, 

I. Glazhet^s and Masons flat Work is meafurcd by the 
Foot Square. 

EXAMPLES. 

1. What is the Content of 1 2 Panes of Glafs, each meafitring 
Feet 10 Inches long, and 2 Feet 8 Inches broad : 

7hat will the Glazing coin^e to at S^d', per Foot ? 

2. There is a Houfe with 3 Tier of Windows, 4 in a Tier, 

the Height of the firft Tier is 6 Feet 6 Inches, the fe- 
cond 5i Feet, and the Third 4J Feet, the Breadth of 
each Window is 3 Feet g Inches . What will the 
Glazing come to at i^d, per Foot ? 

3. What is the Price of a Marble Slab whofe Length is of 6 J 
. Feet, and Breadth 3^ Feet, at Ss, per Foot ? 

4. A Looking Glafs is 16 Inches by 9, and contains a Foot 

of Glafs ; what will the Content of the Plate be that 
has twice the. Length, and three Times the Breadth ? 

II. Paikting, Plaisterin3, Paving, Sec. is meafured 
by the Yard Square, which is 9 Square Feet. 

RULE. 

■ • ' ) . y 

i > Divide the Sqiiare Feet by 9, and tlie Quotient will be 
the; Number of Square Yards. 

Y EXAMPLES. 



,tvh 
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fi X A M P L E S. 

5. What will the Paving of a Street come to at 64/. per 

Yard, the Length of the Street being 1764 Feet, and 
the Breadth 56* Feet ? 

6. What is the Content of a Piece of Wainfcotting in fquare 

Yards, that is gi Feet in Height, and 8i Feet broad, 
and what will it come to at 6s, per Yard ? 

7. There is a Room 84 Feet round, and 9 Feet 6 Inches 

high, in which are three Windows, each 6 Feet High 
and 3 Feet 5 Inches wide, and the Fire Place 4 Feet by 
4 Feet; I demand how many. Yards of Paper, Half* 
Yard wide, will hang it ? 

8. If my Court- Yard be 47 Feet 7 Inches fquare, and I 

have laid a Footway of Purbeck Stone 4 Feet wide 
along one Side of it ; what will paving the Reft with 
Flints come to, at 6d^ per Yard fquare r 

9. A redangular four-fided Room meafures 129-1 Feet about^ 

and is tobcwainfcotted at ^i. 6d. per Yard fquare ; after 
the due Allowances for Girt of Cornice and Member, 
it is i6i Peet high ; the Door is feven Feet by 3! Feet ; 
the Window Shutters, two Pair, are ji Feet by 44 Feet ; 
the Check Boards round them come \\ Foot below the 
Splutters, and are 14 Inches in Breadth; the lining 
Boards round the Door- Way are 16 Inches broad ; the 
Door and Window Shutters being ^vrought on both Sides, 
are reckoned Work and Half, and paid for accordingly ; 
th^ Chimney 3J- Feet by 3 Feet, not being inclofed, is 
to be dedudled from the fuperficial Content of the Room ; 
and the Eftimate of the Charge is required ? 

10. What will Plaiftering of a Ceiling, at \oid, per Yard, 
come to, fuppofing the Length 34$ Feet, and the 
Breadth 2q Feet? 

11. There is a Quantity of Partitioning that meafures 34 
Feet 8 Inches about, and 14'! Feet High ; but is ren- 
dered between Quarters : The Lathing and Plaift^ing 
will be 8</. per Yard, and the Whiting 2d. per Yard ; 
what will the Whole come to ? 

Note.-^ln meafuringPlaiftering, rendering between Quarters, 
there is commonly a Fifth Part of the whole Area dc« 

" , dudlcd ; but when rendering between Quarters is whited 
-er colour^, there is commonly a fourth or fifth Part 

added 
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added to the whole Area, for Sides of the Quarters 
and Braces, &c. 

III. Flooring, Partitioning, Roofing, Tyling, &c. 
is meafured by the Square Of 100 Feet. 

In thefe Meafuremcnts, the Dimenfions are taken by a 
Rod of 10 Feet long; and therefore the Rcfult is in Squares 
qf zoo Square Feet each. 

Hence, dividing the Area in fquare Feet by 100, the 
' Quotient will be the Number of Squares required. 

EXAMPLES. 

J 2, In i20tFeetin Length, and i2|- Feet in Height of 
Partitioning, how many Squa^rcs ? ' , - 

13. What Difference is there between a Floor 28 Feet long, 
by 20 broad, and two others that meafure 14 Feet 
apiece by 10 ; and what do all three come to, at 2/. 5/. 
per Square ? - 

14^ Suppofe a Houfe three Stories, befides the Ground 
Floor, was to be floored, at 8/. loj^ per Square ; the 
Houfe meafures 30$ Feet by 20^ Feet ; there arc eight 
Fire Places, wh(5e Meafure arc four of 6 Feet by $i^ 
and four of ^i Feet, by 4, and the Well Hole for the 
Stairs is id Feet by 8 J ; what will the Whole come to ? 

15. How many Oaken Planks will floor a. Room 6o| Feet 
long, and 33$ wide, fuppoflng the Plank 15 Feet long^ 
aud ij-wide? 

xS, Suppofe a Houfe meafures, within the Walls, 64 Feet in 
Length, and 36 Feet in Breadth , and to be of a true Pitchy 
what will it come to roofing, at z 25, 6d, the Square ? 

17. Suppofe I employ a Perfon to thatch a Bam, which is 
70 Feet long, and 30 deep ; I demand how many 
Sq^iares are contained in the Whole ; alfo what it wi^ 

/ come to at xox. 8^. per Square ? 

18. What will the new Ripping an Out-Houfe coft, that 
meafures 32i Feet long, by 22^- broad, upon the flat, 
at 15J. tl^ Square; £e Eaves Boards projeding 10 
Inches omeach Side ? 

Note. — In Tyling and Roofing, it is cuftomary to reckgn the 

Flat, and Half of any Building within the Walls, to be 

Y 2 the 
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the Depth or Width of the Roof of that Building ; 
when the (aid Roof is of a true Pitch, that is, when the 
Rafters arc i of the Breadth of the Building : But when 
the Roof is more or ids than the true Pitch, they 
mcafuie from one Side to the other^ 

rV. BaictLATEis Work is mcafiued by thelRod, oi z'jzi 
Square Feet. 

This Work is always valued at the Rate of a Brick and 
a Half thi<;k> and if the Thicknefe cf the Wail is more or 
lefsy it mail be reduced to that Thicknefs, by the follow- 
ing 

RULES.. 

1. Multiply the Area of the Wall io Feet, by the Number 

of half Bricks in the Thicknels the \trali is of; divide 
the Produd by 8i6J> and the Quotient will be the Con- 
tent in Rods.: — Or, 

2, Multiply the Area of the Wall by the Number of half 

Bricks the Thicknefs of the Wall is of; the Produ<a 
divided by 3, gives the Area in Feet, which divide by 
272J-, the Quotient will be the.Rods required. 
Note. — ^Tlie Fra<ftion | in Rule 1, or j- in Rule 2, is rejeded 
in Favour of the Workmen- 

EXAMPLES. 

ig. There is a Brick Wall 47Q Feet round, and gj Feet 
high, and three Bricks thick, how many Rods doth it 
contain? 

ao. A Gentleman built a Wall round his Garden, which is 
840 Feet, and 9 Feet high, and ^ Bricks thick; how 
many Rods doth it contain, and what vfrill it come to 
at 4/. 1^5, 6 J, per Rod? 

at. The End Wall of a Houfc is 24-1 Feet in Breadth, and 
40 Feet to the Roof ; ^ of Which is two Bricks thick» 
■J more ij Brick thick, and the Reft i' Brick thick s . 
Now the (iable rifes 3d Gottrfe of Bricks (4 of which 
ufuaily make a Foot in Det)th)' and this h but 4 Inches, 
or half a Brick thick : What will this'Fiecc of Work 
come to, at 5/. loj. Statute Rod? 

QUESTIONS 



! 
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QUESTIONS for Exercife in Superficiait Measure^, 

1. An Elm Plank is 14^ Feet long, and I would have ju^ 

a Yard Square flit off; at what Diftance from the Edge 
muft the Line be flruck ? 

2. Having a rectangular Marble Slab, 58- Inches by 27, I 

would have a Foot fquare cut off, parallel to the ftiortep 
Edge ; I would then have the like Quantity divided 
from the Remainder, parallel to the longer Side, and 
this alternately repeated till there fliould not be the 
Quantity of a Foot left ; what will the Dimenfion oS 
the Remainder be ? 

3. Being about to plant 10584 Trees equally diftant in 

Rows, the Length of the Grove muft be 6 Times the 
Breadth : How niany of the Ihortcr Rows will there be ? 

4. A comnaon Joift is 7 Inches deep, and zi thick : But I 

want a Scantling juft as. big again, that ihall be three 
Inches thick : What will the other Dimenfions be ? 

5. I have a fquare Girder 19 Inches by i r ; but one Quar- 

ter of the Timber in it (provided it be 9 Inches deep) 
\yiU ferve : How broad will it be ? 

6. I have a wooden Trough, that, at 6 J. per Yard ^ coft me 

3 J. 2</. painting within ; the Length of it was 102 
Inches, the Depth 21 Inches ; what was its Breadth ? 

7. My Plumber has put 281b'. per Foot fquare into a Cifleni 

74 Inches, and twice the Thicknefs of the Lead long,. 
26 Inches broad, and 4a deep ; he has put three Stays 
within, acrofs it 16 Inches deep, of the fame Strength,. 
and reckons 22i. per cwt. for Work and Materials : I, 
being'a Mafon, have paved him a Workfhop, 22 Feet 
10 Inches broad, with Purbeck Stone, at jd, per Foot, 
.and upon the Balance I find there is 3;. 6d. due tp him ; 
what was the Length of his Workfhop ? 

8. The re<5langular Powdering Trough of a Man of War 

meafures 27 fquare Feet, 112 Inches; the Depth js 20 
Inches, the Breadth x6 : .The Length is. fought ? 
^. In X 10 Acres of Statute Meafure, in which the Pole 
is i6-J Feet long, how many Chefhire Acres, where 
the Cuftomary Pole is 6 Yards long ; a,nd how mnny 
Yorklhire, where the Pole in. Ufe is fcven .Yards in 
Length? . , 

• Y 3 1 o'. I 
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10. I would fet 3584 Plants in Rows, each 4 Feet afunder, 

and the Plants 7 Feet a-pait, in a rectangular Plot of 

Ground : What Land will this take up ? 
ji, 7hc Paving of a triangular Court, at 18/* per Foot, 

came to 100/. the longeft of the three Sides was 88 

Feet ; what then was the Sum of the other two equal 

Sides? > 

12. An ancient Bath was found of a triangular Fonn, the 

Sum of whcfe three equal Sides was x 25 Feet ; the 
Area of the Bottom is required? — See Prob. III. 
Rule III. 

13. I would plant 10 Acres of Hop Ground, which muft be 

done either in the Square Order, as the Number 4 
ftands on the Dice, or in the quincunx Order, as the 
- Number 5 ; the three near eft Bind^, in both Cafes , muft 
be fet lineally juft 6 Feet afunder: How many Plants 
more will be required for the laft- Order than for the 
hrft, admitting the Form of the Plot to lay the moft 
advantageous for the Plantation in either Cafe? 

14. A Summer Houfe i^ a Cube of 10 Feet, in the clear 

Cornice of which proje(9s juft 15 Inches on a Side, 
and being of Timber and Stucco, the Sides are 6 Inches 
thick, fo that the whole Front of the Roof, from Out 
to Out, is 13! Feet ; this is hipped from each of the 
Corners to the Center, and being truly Pcdinient 
Pitch, it rifes J of the Front, or 3 Feet. I would, by 
Help of thefe Dimeniions, meafure the Slating without 
venturing to climb for more, and compute the Coft 
3i^. per fquare Foot ? 

15. A triangular Bath, 6 Feet deep, is exa<5lly inclofed by 
3 fquare Pavilions, and re(5langular, the oum of whofe 
Planes together make juft 50 Poles : The Area of A, 

• the lefs, is to that of B, tlie middle One, as 4-2- to 8 ; 
and the Sum of the Areas of A and C, the biggeft, is 
to thst of B, as 8-J to 4 : How maiiy Wine Hogftieads 
of Water will this Bath receive ? 

16. 1 have an Orchard in the Form of a' Quadrangle^ or Tra- 
peze, containing 3! Acres, which being divided by a 
Diagonal, or Line from Comer to Corner, the Per- 
pendicular of one of the Triangles is 430 Links, arid 
the 'Other 360 : The Length of the faid Diagonal, or 
common Bafe of thofe Triangles, is required ? • 

17. Give 
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Tf. Give the Area of a circular Bowling Green that 19 16. 
Pales acrofs the Middle, the Circumference being 
3, 141 6 Times the Diameter of a Circle ? 
i8. The furveying Wheel is fo contfived as to turn juft 
s twice in the Length of a Pole, on 61 Feet; what then, 
is the Diameter ? 

19. I would turf a round Plot, meafuring 130 Feet about, 
and would know the Charges, at ^d, per Yard fquare ? 

20. I want the Length of a Line, by which my Gardener 
, may ftrike a round Aurangerie, that (hall contain juft 

Half an Acre of Land ? 

21. Agreed for an Oaken Curb to a round "Well, at 8</^ per 
fquare Foot ; it is exadlly 42 Inches in Diameter, with- 
in the Brick Work, and the Breadth of the Curb is to 
be 14^ Inches, what will it come to ? 

22. It is obferved, that the extreme End of the Mkiute- 
Hand of a public Dial moves juft 5 Inches in the Space 
of 3 J Minutes : The Queftipn is, what is theXength 
of that Index ? 

2^. A. B. and C. join for a Grinding Stone, 36 Inchesin Dia- 
meter, Vahie 205, toward which A. paid 75. B. 8j. aijd C. 
Ss. the vvafte Hole through which the Spindle paffed was 
5 Inches fquare ; to what Diameter ought the Stone ta Jje 
worn, when B. and C. begin feverally to work with it ? 

24. I demand what DiiFerence there is in the Area of the 
Sedlion of a round Tree, 20 Inches over, apd its iji- 
fcribcd and circumfcribed Squares ? 

25. Having paved a Semi-Circle Alcove with black and 
white Marble, at 2/. ^d. per Foot ; the Mafon's Bill 
was juft 10/. ; what then was the Arch in Front? 

26. What Proportion is there between the Arpent of France, 
which contains 100 fquare Poles of 18 Feet each,, and 

- the Engliih Acre, containing 160 Square Poles of. i^l- 
Feet each, confidering that the Length of the Frciljrh . 
Foot is to the Engliih, as i6 to ?5 ? 
2j, In turning a one Horfe-Chaife within a Ring of a 
certain Diameter, it was obferved, that the outer Wheel 
made two Turns, while the Inner made but one : The 
Wheels were equally high, and fuppoling them fixed 
at the ftatutable Diftance, or .5 Feet afunderon the 
Axle-tree; pray what was the Circumference of the 
"Track dsfcribed by the outer Wheel ? 

28. Received 
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28. Required the Area of a Sedlor, (fuppofing one of tKe' 
. Divilions of a Wildemefs) which hieing ftruck from a 

Center with a Line 30 Yards long, makes the Sweep, ' 

or circular Part, 63 Feet, is required ? 
59. If the Chord or Line drawn through the two Ends of 

the above Cur\'e, be 15 Inches fliorter than the Arch 

Line, I demand the Segment ? 

30. Suppofe the Eilipfe in Grofvenor Square mcafurcs 840 
Links the longeft Way, and 612 acrofs, within the- 
Rails ; and if the Curb Stones are 14 Inches thick ; 
what Ground do they enclofe, and what do they ft and 
upon? 

The Dimenfions of all fimilar Figures are in Proportion to 
their Areas, as the Squares of their refpedive Sides, et contra. 

31. If a rdund Pillar, 7 Inches over, has 4 Feet pf Stone in . 
it, of what Diameter is the Column, of ec[ual Length, 
tliat meafures ten Times as much ? 

32. A pipe of 6 Inches bore will be 3 Hours in running off 
a certain Quantity of Water ; In what Time will 4 
Pipes, each 3 Inches bore, be in difcharging double 
the Quantity ? 

S3* Suppofe a Yard of Rope 9 Inches round, weighs 2 2 lb. 
what will a Fathom of that weigh which meafures a 
Foot about ? 

34. If 20 Feet of Iron Railing fliall weigh Half a Ton when 
the Bars are an Inch and Quarter fquare ; what will ^o 
Fcct^of ditto come to, at 3i</. per lb. the Bars being: 
but I of an Inch fquare ? 

35. A Sack that holds three Bufhcls of Corn is 22^ Inches 
broad when empty ; what would the Sack contain, that, 
being of the fame Length, had twice its Circumference, 
or twice its Breadth ? 

3^. My Plumber has fet me up a Ciftern^ and his Shop- 
Book being burnt, he has no Means of bringing in the 
Charge, and I do not chufe to take it down to have it. 
weighed ; but by Meafure he finds it contains 64 fquare 
Feet y^, and that it was \ of an Inch precifely in thick-* 
nefs. Lead was then wrought at 21/. per Fodder. — 
Let the Accomptant, from thefe Items,, make out the 
poor Man's Bill, confidering farther, that 4x^02^ is the 
Weight of a Cubic Inch of Lead ? . 

^^> 69. MENSURA- 
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63. MENSURATION of SOLIDS. 
PROBLEM XIII. 

To find the Solidity of a Cube, Prifm, or Right Cylinder. 



Fig. 12 




Fig. 13. 



RULE. 

Multiply the Area of the Bafe into the Height or Alti- 
tude, and the Produdl will be the Solidity* 

EXAMPLES, 

t. What IS the folid Content of a Cube, whofe .Side is li 

Feet? 
fi. How many Ale Gallons of Water will a Ciftem hold, 

whofe Length, Breadth, and Depth, are 4 Feet 9 Incheis, 

3 Feet 6 Inches, and 2 Feet xo Inches^? 
g. What is the Content of a Cylinder, whofe Diameter is 

4^ Feet, and 8 Feet high ? 



PROBLEM 
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PROBLEM XIV. 

To find the convex Surface of a Prifm, or a right Cylinder. 

A GENERAL RULE. 

Find the Area of each Side and End fcpaYately, then Add 
thofe Areas together, and their Sum will be the whole Sur- 
face of any Prifm or Body whatever. 

A PARTICULAR RULE. ^ 

Multiply the Circumference of the Bafe by the Altitude of 
the Cylinder, ^d the Produdl will give the convex Surface. 

EXAMPLE. 

^. What is the convex Surface of a light Cylinder, whole 
Circumfererice is x o-J Feet, and Height 7^ Fett. 

PROBLEM XV. 

To find the Solidity of a Pyramid, or right Cone. 

Ck c. 



Fig. »5. 




Fig. 16. 




RULE. 

Multiply the Area of the Bafe by a third Part of the AllU 
iude, and the Produd will be the Content required. 



/ 



EXAMPLES. 
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EXAMPLES. 

5. Required the Solidity of a fquarc Pyramid, each Side of 

whofc Bafc is 12 Feet, and the flant Height 25 Feet? 

6. What is the folid Cgntciit of a triangular Pyramid, whbfe 

Height is 30 Feet, and each Side of its Bafe si ? 

7. What is the Solidity of a Cone, whofc Bafc is 3I Feet 

Diameter, and Altitude 6 Feet ? 

PROBLEM XVI^ 

To find the convex Surface of a Pyramid, or Cone, (as 
Fig. 15. and 16.) 

RULE. 

Multiply the Perimeter or Circumference of the Bafe by 
the flant Height or Length of the Side (AC) and Half the 
j^odud will be the Area. 

EXAMPLES. 

8. What is the Surface- of a triangular Pyramid, including 

the Bafe, the flant Height h^ing 20 Feet, and each 
Side of the Bafe 3^ ? 

9. What is the convex Surface of a right Cone, whofe Bafc 

is 45 Feet in Circumference, and flant Side is 20 Feet 
in Length ? 

PROBLEM XVIL 

To find the Solidity of a Fruftum of a Pyramid or Cone. 



Fig* 17. /"T \ \ Fig. 18. 





Add into one Sum the Areas of the two Ends, and the 
mean Proportional between them ; multiply, the Sum by the 

pcrpcn- 
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perpendicular Height, and ^ of the Produd will be the So- 
lidity ; that is, if A be the Area of the greater End, and a 
of the leffer, and b the Height. 

Then A4-tf-t-v/AaX^j&= the Solidity. 

EXAMPLES. 

10. How many iblid Feet are there in a Tree, whofe Bafes 

are Squares, each Side of the one being 15 Inches, and 
each Side of the other 6, and the Length Meafuies along 
the Side 24 Feet ? 

11. What is the Content of the Fruftum of a Cone 60 
Feet high, the Diameter of its Ends being 20 and 3 
Feet? 

12^ How many folid Feet are there in a Conical Fruftum ,' 
the Circumferences of whofe Bafes are 66 and 56 Feet, 
Height is 4 Feet? 

PROBLEM XVin, 

To find the convex Surface of the Fruftum of a Pyramid 
or right Cone. 

RULE. 

Multiply the Sum of the Perimeters or Circumference of 
the Ends, by the flant Height, and Half the Produ<5l will 
be the Surface required. 

EXAMPLES. 

13. How many fquareFeet are in the Surface of a Fruftum 

or a fquare Pyramid, whofe flant Height is 10 Feet, 
each Side of the greater Bafes being 3 Feet 4 Inches, 
,and each Side of the lefs 2 Feet 2 Inches ? 

14. how many f4uare Feet are in the Surface of a Fruftum 

of a Cone, whofe Circumference of its Ends are 32 
and 8 Feet, and* flant Side 7 Feet? 
I J. If a Segment of 6 Feet flant Height be cut ofiF a Cone, 
whofe flant Height is 30 Feet, and the Circumference 
of its Bafe 10 Feet, what ^ili be-ihe Surface of the 
Fruftum?. / -• 

PROBLEM 
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PROBLEM XIX 

To find the Solidity of a Cuneus or Wedge. 



Fig. 19- D 



RULE. 
Multiply the Area of the Bafe, A D E, or B C F, by 
Half the Altitude, D C, of the Wedge, and the Produdl will 
give the Solidity. 

Thus, ADXD EX ~== the Solidity. 

EX A M P L E. 

16. What is the Solidity of a Wedge, whofe Bafe meafiires 
30 Feet by x6, and vfhofe Height is 12 ? 

P R O B L E M XX. 

To find the Solidity of a Pavilion Roof. 
F. F 




Fig. 20. 



To the Length of the Ridge, add twice the Side of the 
Bafe, which is parallel to it; Multiply the Sum by the 
other Side of the Bafe, and the Product which arifes by a 
fixth Part of the Altitude, and the l^cond ProduA will give 
the Scjlidity. 



Thus, EK-f2Al3XiiCX-^ 



EXAMPLE. 
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EXAMPLE. 

17, What is the Solidity of a Pavilion Roof, whofe Bafc is 
36 by 20, Ridge parallel to the gritateft Side xSj, and 
Altitude 12 Feet? 

PROBLEM XXL 

To find the Solidity of the Fruftum of a fquane Pyramid, 
made by a Sedion Parallel to the Bafe. 

RULE. 

To the Areas of the Endff add the ProduA of their Sides, 
multiply the Sum by a third Part of the Altitude, and tbc 
P{odu(5i will give the Solidity. 

EXAMPLE. 

\%. What is the Solidity of the Fruftum of a Pyramid 60 
Feet high, whole Ends are 16 and 1^ Feet iquaie ? 

P RO B,L EM XXIL 
To find the Solidity of a Prifinoid, 

H G 



Fig. 21. 




To the Area of the Ends, add the Produdl of the Sums 
of the Lengths and Breadths ; multiply this Sum by a lixth 
Part of the Altitude, and the Produ6l will give the Solidit y. 

Thus, ABXBC+EFXFG+AB+EFXBC-f-FG-H^ 



EXAMPLE. 
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EXAMPLE. 

»9. What is the folid Content of a Canal 304 Feet by 20 at 
Top, 300 Feet by 16 at Bottom r and 5 Feet deep ? 

PROBLEM XXIIL 

To find the Surface of a Sphere or Globe, or of any Scg- 
tticnt or Zone of it*. 




A GENERAL RULE. 

Multiply the Circumference of the Sphere into the Dia- 
mtiex or Height of the Part required, and the Produdl will 
be the curve Surface, whether it be Segment, Zone, Hemi- 
' fpbere, or the whole Sphere. 

Note. — ^The Height of the whole Sphere is its Diameter. 

PARTICULAR RULES. 

T. Find the Circumference of a great Circle upoii the 
Globe, by Prob. VI. Rule I. or by multiplying the Radius 
by 6,2832, multiply the Circumference by the Diameter, 
and the Product will give the Superficies. — Or, 

2. Multiply 3,1416 by the Square of the Diameter, and 
the Piodud will give the Superficies. 

. EXAMPLES. 

20. What is the Surface of a Globe, whofe Diameter is 7 ? 

2 1 . What is the Surface of a Globe, whofe Semi-Diameter 

is 6 Inches? 

22. If the Diameter or Axis of the Earth be 7957^ Milcs» 
what is'the whole Surface, fuppofing it a perfe A Sphere ? 

23. What is the Superficies of a Segment 9 Feet high, cut 
from a Globe of 42 Feet Diameter 

Za PROBLEM 
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P R O B L £ M XXIV. 

T6 find Ac Solidity or Content of a Sphere or Globe. 
iSce Fig. to Prob. XXUI.) 

RULES. 

y 

, 1. Find the Superficies hj the hft Problem, multiply the 
-Soperficies by y of the Radius, or by -g- of the Diameter, 
and the Produdl will be the Solidity. — Or, 

2. Multiply the Cube of the Diameter by ,5236, and 
the ProduA will give the Solidity ; that is, 

^~^ =,5236, the Solidity. — Or, 

3. Find the Content of a circumfcribing Cylinder, by 
Problem XIII. and tokc f of it for the Content of the 
Globe. 

For a Globe is \ of its circumfcribing Cylinder, and 
15236 is the Content of a-Globe whofe Diameter is i. 

EXAMPLES. 

24. What is the Content of a Globe whofe Diameter is 7 ? ' 
55. Suppofe the Earth to be fpherfcal, and its Diameter 
793 yi Miles, what is its Solidity? 

PROBLEM XXV. 

To find the Solidity of the Segment of a Globe. (See 

RULES. 

1. From three Times the Diameter of the Globe, take 
twice the Altitude of Segment ; multiply togedier the Re- 
mainder, the Square of the Altitude, and 0,5236, and this 
Produd will give the Solidity. 

Thus, letZr=CD the Height of tlie Segment, and dt the 

Diameter. 

Then, 3i^2/&X,5236XM= the Solidity of ACB; 

2. To three Times the Square of the Radius- of its Bafe, 
add the Square of its Height; multiply the Sum by the 
Height, and that Produdl again by, 5 236, will give the. 
Solidity. 

That 
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That is, i£ r=:AD, the Radius of its Bafe, i6=CD, the 

Height. Then ,£2^66X^rrXJifb^ _the Solidity of the 
Segment ABC. 

Fig. 23. / I> \ 



B X A M P L F. 

z6. What is the Solidity of a Segment 4 Feet high,, cat 
horn a Globe i8 Feet Diameter ? 

p R o B L «; M xxvr. 

To find the folid Content of a Spheroid! 

c 



Fig. ^41* j^\ 




RULE r. 

Multlpfy continually together the fixed Aidsy tfte 
Square of the revolving Axis, and the Number ,53^3.9* 
(being ^ of 3,1^^159 nearly) and the laff Produft will be the 
Content required ; that ky if /=3i4i59t fee. fc= the 
Tranfverfe, and <r= the conjugate Axis of the genetating 
Ellipfc. . , 

Then f///f= the oblate, .... ^,, 

And j^ptcc=: the oblong Spheroid, 



Z3 



RUL.E 
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R U L E II. 

Multiply the Area of the generating Ellipfe by f of the 
revolving Axis, and the Produdl will be the Content of the 
Spheroid. 

Let A=: the Area of the Ellipfe, then from the forrtier Rule, 
■I /A=: the Oblate, 
And f f A=: the oblong Spheroid. 

EXAMPLE. 

27. What is the folid Content of a Spheroid, whofe Diame- 
ter of the greatcft Circle is 33 Inches, and the Length 
55 Inches ? 

PROBLEM XXVIL 

To find the Solidity of a Parabolic Spindle. 

c 



F12 



25. 




RULES. 

1. The Square of the Diameter (CD) of the greateft 
Circle, multiplied by ,41888, (being ^f of ,7854) and 
that Produdk again by its Length (AB) will be the So- 
lidity. 

2. Multiply the Area of the greateft Cifcle, or middle 
Scdion, by the Length, and ^1 ^^ ^^^ ProduA will be the 
Content. 

That is, if ABss the Length or Axis D E= the greateft 
Diameter, or double the AbfcifTa of the generating Parabola 
ACB, and «=,785398, or ,7854. Then ^«XDC» XAB= 
the whok Solid. A DB C A. 

EXAMPLE* 

2S. What is the Solidity of a Parabolic Spindle, whofc 
gireateft Diameter is 3^,' and its Length 99 Inches? 

^ PROBLEM 
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PROBLEM XXVIII. 

To meafure Timber. 

A fquarc Piece of Timber, equally thick at both Ends, is 
a Prifm ; a round Piece, equally thick' at both Ends, is a 
Cylinder ; a fquarc Piece, that tapers regularly, is the Fruf- 
tum of a Pyramid ; and a round Piece, that tapers regu- 
larly, is the Fruftum of a Cone : and the Contents of thefe 
Solids may be cxadlly computed by their refpedlive Rules. 

But becaufe the Menfuration of tapering Timber by the 
cxad Rules is troublefome» an Approximation has taken 
Place, and the Contents of fuch Trees are generally com- 
puted by the following 

RULE. 

Multiply the Square of the Quarter Girt (or i of the 
Circumference) in Inches, by the Length in Feet, divide 
the Produdl by 14^, and the Quotient will be the Content 
in Feet. 

But to find the Content more near the Truth, obferve the 
following 

RULE.' 

• Multiply the Square of ^ of the Girt or Circumference 
by twice the Length, and the Produd wilj be the Content, 
extremely near the Truth. 

REMARKS. 

1. The Girt of a Piece oT Timber is its Compafe or Cir- 

cumference at the Middle, i of which is commonly 
taken for the Side of a Square, equal to the Area of the 
Sedlion there. 

2. Trees of regular Growth muflbe meafured in Parts or 

Pieces, as above diredled. 

3. Allowance muft be made for the Thicknefs of Bark (if on 

the Tree) in Oak tV or ^V » *^ o^^ Wood not fo much. 

4. When the Timber is to be reduced to Loads, 



Divide the Feet in 



{hZ'}''^{jo}s'- the Load. 



As 40 Feet make one Load of rough Tiniber, and 50 one 
of hewn, 

EXAMPLES. 
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EXAMPLES. 

2g. What is the Content of a Tree, whofe Girt is 4^ 
Inches, and Length i& Feet ? 

30. What is^ the Content of a Tree, whofc Compafs is 64 
Inches, and the Length 30^ Feet ? 

31. How many Loads of Timber are there in a hewn Tree,- 

whofe Breadth is 42 Inches, Depth 30 Inches ,^ and 
Length 40 Feet? 

GAUGING. 
PROBLEM XXIX- 

To find the Area of any Triangular, Tun, Back, Cooler^ 
or circular and elliptical Superficies in Ale Gallons, &c. 

RULES. 

r. Find the Area in Inches by the dUFerent Problems in? 
Scd. 75, and the Solidity by Se6l. j€, then, 
C2^2 -\ rAle. 
Divide by < 23 1 \ for \ Wine. 
I2&8.8J ICom. 
and the Quotient will be the Area in Gallons. — ^Or^ 
2. If the Square of the Diameter of any Circle. 

{359'051 r Ale Gallon. 
294. 1 2 > for < Wine Gallon. 
342. 24J L Com Gallon, 
the Quotient will be the Area in their refpedive Gallons. 

For as 1785398 : i : : 282, the Square of the Diameter 
of the Circle, whofe Area is 282 cubic Inches, vii. one Ale 
Gallon* and from this Proportion arifes the preceding Dy 
vifions : 

{282 1 r359-05-' 

231 ?-^»7^i^39S=< 294.12, 
268.8 J L342.24. 

Or, thefe Divifors may be turned into Multiplicatort^ 
by dividing Unity or i , or rather, by dividing the Area in 
Inches of diat Circle, whofe Diameter is i. 

That is, ,785398, by 2^2, &c. 
r'282=,oo2785. 
Thus, ,785398-T-< 23 1 =,003399. 

L268.8=:,002922. 

The 
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The Product will be the Area in Gallons of the fame 

Name, 

EXAlvrPLES. 

32. Suppofe the Length of a Brewer's Tun, Back or Cooler, 
be 16 Feet 6 Inches, and its Breadth 7 Feet 4 Inches, 
what will be the Area in Ale or Beer Gallons, &c. ? 

33. The Length of the Bafe of a Triangular Cooler is 94. 

Inches, and its perpendicular Breadth is 58 Feet 6 
Inches : Required its Area in Ale Gallons ? 

34. Suppofe the.longeft Dfeimeter of a Brewer's VcfleJ be 
84.5 Inches, ,and the fliorteft Diameter to be 50 Inches, 
what will be the Area in Ale Gallons ? 

35. Suppofe a Tun in the Form of the Pruftum of a Pyra- 
mid, whofc Bafes are equilateral Triangles, let the 
Side of the Top be 64 Inches, the Side of the Bottom 
be 98.6 Inches, and its Height or Depth 36 Inches, 
what is khe Content of that Tun in Ale Gallons, &c. ? 

36. If the Diameter of the Bafc of a regular Cone is 60.5 
Inches, and the perpendicular Height is 42-8 Inches, 
what will be the Content in Ale Gallons, &c ? 

37. Suppofe the Diameter of a Fruftum of a Cone be 84 
Inches at the Top, and the Diameter at the Bottom 
to be 62 Inches, and the Height 42 Inches, required 
the Content in Ale Gallons ? 

The Bung Diameter EF, Head Diameter CDr and 
Length of the Calk AB (within Side) being given ; to fia^ 
the Content of a Cylinder nearly equal to it. 



Fig. 26. 




RULES. 

f. To twice the Area of the Circle at the Bung, add 
the Area of the Circle of the Head, multiply the Sum' by 

one- 
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one-thircf of the Length of the Calk, the Product is the 
Content in Cubic Inches, which are converted into Gallons : 
b7 dividing by 282 fo4r Ale, and 231 for Wine Gailons.-^Orr 
2. To the Square of the Head Diameter, add twice that 
of the Bung Diameter, and from that Sura take f of the 
Square of the Difference of the faid Diameters ; then rotil- 
tiply the Remainder by the Length of the Caft ; thai if the 
Produdt be multiplied 

by / .ooo92837=,oo278j \ ^ .„ . , . _ 
^ I .ooii3333=,oo3399 / 3» wiU give the Area. 

Or divided {TsllsiZit^^^^^^^^ 

EXAMPLES. 

gS. What is the Content of a Cafk, whofc Bung Diameterr 

Head Dianoeter, and Length is 3a, 2^, and 40 Inchest 

within Side refpe<ftivcly ? 
2;9. Suppofe the Bung Diameter of a Cafk to be 40 Inches» 

Head 36, and length €^4, required the Content both 

in Ale and Wine Gallons ? 

Questions for Exercise in Mensuration of Solids. 

X. What is the Difference between a folid half Foot, and 
h^tfaFootfolid? 

Z* What is the Proportion, in Space, between a Room 25. 
Feet 6 Inches long, 2© Feet 2 {nches broad, 14 Feet 
high, and two others of juft half the Dimenfions ? 

3. Another Room is 17 Feet 7 Inches long within, 13 Feet 
JO Inches broad, and 9^ Feet high ; it has a Chtmne^ 
carried up ftraight in the Angle, the Plan whereof is 
juft the Half of si Feet, by 4 Feet 2 Inches : The 
Queflion is. How many Cubic Feet of Air the fame 
will contain, allowing the Conteijt of the Fire Place 
and Windows at 4 folid Yards ? 

4* A Ship's Hold is 112^ Feet long, 32 broad, aud ,5^ Feet 
deep ; how many Bales off Goods, 3 Feet 4 Inches long, 
2 Feet 3 Inches broad, and 3 Feet deep, may he 
flowed therein, leaving a Gang- Way, the Whole 4f- 
Feet broad ? 

5..I ^vant a redlangular Ciftem, that is i61b. to the Foot 
fquare, fhall weigh juft a Fodder of Lead ; it muft be ' 
9 Feet long, and 4i over; how many Hogfheads, 

Wine 
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Wine Meafure, will this Ciftern contain, taking it at i 
of an Inch from the Top ? 
€. A Log of Timber is iS^ Feet long, i8 Inches broad» 
and 14 Inches thick, die fquare all through ; now if 2 
folid Feet and half be lav;ed off the End, how long 
will the Piece then be? 

I 7. The folid Content of a fquare Stone is found to be iiSi 
Feet, its Length is 8^ Feet : What is the Area of one 
. End, and what the Depth, if the Breadth affigned be 

: 3 8i laches? 

'■ 8. The Dimenfioos of the circufer Wincheftex Buihel are 
a 8^ Inches over, and 8 Inches deep : How many Quar- 
ters of Grain will a fquare Bin hold that Meafures 7 
Feet 10 Inches long, g Feet 10 broad, and 4 Feet 2 
Inches deep within ? 
^9. Taking the Dimenfions of the Bufhel as above, what muft 
the Diameter of a circular Meafure be, which at 12 
Inches deep will hold 9 Bufheis of Sea Coal ftruck ? 

10. A Priftn of two equal Bafes, and fix equal Sides, that 
meafures 28 Inches acrofs the Center, from Corner to 
Comer ; the fuperficial and the folid Content is re- 
quired, taking the Length at 134 Inches? 

11. r have a rolling . Stone 44 Inches in Circumference, 

and am to cut off three Cubic Feet from one End ; 
I whereabouts muft the Sedlion be made ? 

i x-2. I would have a Syringe, i-J- Inch in the Bore, to hold 

a Pint (Wine Meafure) of any Fluid ; what muft the 
I Length of the Pifton, fufficient to make an Injedion 

I with iti be? 

13. I would have a Cubic Bin made capable of receiving 
juft 13^ Quarters of Wheat, Winchefter Meafure ; what 
will be the Length of one of its Sides ? 

14. A Bath Stone, 20 Inches long, i j over, and 8 deep, 

weighs 2 20 lb. how many Cubic Feet thereof will 
freight a Ship 290 Tons ? 

15. The common Way of meafuring Timber being to girt 

a round ftrait Tree in the Middle, and to take i of the 
Girt for the Side of a Square, equal to the Area of the 
Sedlion there ; if this be not confidered in the Price 
appointed, pray on which Side lies the Advantage ? 

1 6. The folid Content of a Globe 20 Inches in Diameter, 
a Cylinder of the fame-Diameter, 20 Inches'long, and 

a Cone 
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a Cone 20 Inches Diameter at the Bafe, and 20 luchc; 
high, are feverally required ; and alfo what they will 
coft painting, at 8^, per Yard ? 

17. Our Satellite, the Moon, is a Globe, in Diameter 2170 
Miles : 1 require how many Quarters of Wheat (he 
would contain, if hollow, 2 150 1 folid Inches being 
the Bufhel ; and how much yard-wide Stuff would 
make her a Waiftcoat, was {he to be cloathed ? 

18. Suppofe the Atmofpherc, or Body of the Air, and Va- 
pours furrounding the Globe of the Earth and Sea to be 
60 Miles above the Surface, and the Earth is 7970 
Miles in Diameter ; how many Cubic Yards of Air then 
hang about, and revolve along with this Planet ? 

ig. A fquare Pyramid, whofe Sides at the Bafe meafure 10 
Inches a piece, and is 20 Feet high by the Slope in the 
Middle of each Side of the Bafe, is to be fold at 7/. 
per folid Foot ; and if the polifhing the Surface of the 
Sides will be ^d. per Foot more, I would know the 
Coft of this Stone when finiflied ? 

20. A round Mafh-Vat meafures at the Top 72 Inches over 
within, at the Bottom 54, the perpendicular Depth being 
42 Inches, the Content in Ale Gallons is required ? 

21. The Shaft of a round Pillar,* 16 Inches in Diameter at 

the Top, is about 8 of the Bottom Diameters in Height, 
•^ whereof is truly cylindrical, and the other |- fwelling, 
. but we will fuppole it tapers ftrait, and that it is -J- lefs 
at the Top than at Bottom ; the Price of the Stone and 
Workmanfhip is fought, at 3/. 6d, per Cubie Foot, and 
farther the fuperficial Content, including both Ends ? 

22. A Stick of fquare Timber tapers ftrait ; the Side of the 

greater End is igf Inches, at the lefs 13^ Inches, the 
Length 1 6 Feet 6 Inches ; the Value, at 2s, 6d, per 
Foot folid, is demanded ? 

23. What Quantity of Brandy will the Diftiller's Tun con- 
tain, that meafures 40 Inches within at the Head, ^2 
at the Bung, and 100 Inches long ; ,and how many 
Barrels of London Ale would fill it ? 

24. Suppofe the Globe or Ball, on the Top of -St. Paul's 
Church, to be 6 Feet in Diameter ; what did the gild- 
ing thereof come to, at 3^^. per Inch fquare ? 

2^. The famous Tun of Heidelburgh, that being heretofore 

annually replenifhed with Rheniih, had in it forac Wine 

* that 
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that was many Ages old, before the French demolifhed 
it in the late War ; it was 31 Feet in Length, and 21 
in Diameter, and pretty nearly cylindrical : Pray how 
many Tuns of Wine would the fame contain ? 

70. SPECIFIC GRAyiTY of METALS, 

The fpecific Gravity of a Body, is the Relation that the 
Weight of a Body of one Kind hath to the Weight of an 
equal Magnitude of a Body of another Kind ; the Know- 
ledge of whidi is of great \J{q in computing the Weights 
of fuch Bodies as are too unweiidy to have their Weight 
difcovered by other Means. 

The followiag TABLE ftiews the ipecific Gravity to Rain 
Water, of Metals, and other Bodies ; and the Weight 
of a Cubic Inch of each, in Parts of a Pound Avoirdu- 
poife, and of Ounces Trpy, and Parts of an Ounce. 



BODIES. 

Fine Gold 
Standard Gold 
Coaft Gold 
Quick Silver 
Lead 

Fine Silver 
Standard Silver 
CaJft Silver 
Copper 
Piatt Brafs 
CaaBrafs 
Steel 
Bar Iron 
Block Tin 
Caft Iron 
Load Stone 
Blue Slate 
Veined Marble 
Common Glafs 
Flint Stone 
Portland Stone 
Free Stone 
Brick 



Sp. Grav. 

19,540 
9»^2o 

i8,8S8 

11,091 

10,629 

10,528 

8,7^9 

8,104 
7'Sio 

7*704 
7*238 

7>^36 
5,106 

2,702 
2,600 
2,582 

2.35,2 
2,000 

Aa 



wt, lb. Avoir. 

0,7103587 
0,7060185 
0,6828703 

0.497^574 
0,4091,696 
0,4011501 
0,3844400 
0,3807870 
o»3'7i6>3^ 
o»2942503 
o»2929832 
0,2839265 
0,2808159 
0,2417901 
0,2580647 
0,1846788 
0,1264914 
0,0977286 
0,0940393 

o»o93S^^3 
0,0920543 
0,0915788 
o>o72S370 



wt. oz. Troy. 

'o,459i^73 
9*96 26 ^_s 
9,911707 

7,384411 
5,984010 
5*^50035 

6 '6039^7 

4*4^4273 
4,27^409 

4,142127 

4,o3I36e 

9,861519 

2,724083 
1,867272 
1,429411 
1,360841 

^»55i4^9 

»'345^39 
1,231038 
1,046801 

BODIES. 
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BODIE«. 

Alabader 
Ivory \ 
Horn/ 
Brimftone 
Clay 

Lignum Vltat 
Coal 
Pitch' 

Mahogany Wood 
Dry Box Wood 
Milk 1 

Sca-Watcr J 
Rain-Watcr 
Red Wine 
Bees Wax 
Linfeed Oil 
Proof Spirits 1 
or Brandy J 
Dry Oak 
Olive Oil 
Beech 
Dry Elm \ 
DryAfli / 
Dry Wainfcot 
Dry Yellow Fir 
Cedar 

Dry White Deal 
Cork 
Air 
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Sp. Grav. 

1,888 

1.832 

1,800 
1,7,12 

^^3^7 

i»i5o 
1,063 
1*030 

^'033 

1,000 

<^»993 
9»995 

o>927 

o>9M 

o»9i3 
0,854 

0,800 

0,747 
0,657 
0,613 

0,5^9 

0,240 

0,0012 

x: A s 



wt. lb. Avoir. 


wt. 02. Troy. 


0,0683061 


0,988456 


0,0662606 


0,938489 


0,0651042 
0,0619213 
0,0479862 
0.0553921 

0,0415943 
0,0384475 

0,0372530 


' I.9494H 
0,902498 

0,69993^ 
0,661959 

0,606759 

0,560691 

0,543282 


0*0372530 


0,54374? 


0,0361690 

0.0359138 
0,0359881 
0.0337095 


0,527458 
0,524820 


0,0335303 


0,489268 


0,0330946 
0,0330222 
0,0308883 


0,489008 
0,481569 

0,450449 


0,0289352 


0,421966 


0,0270182 
0,0237630 
0,0221715 
0,0205801 
0,0186805 
0,0000434 


0,394011 

0,346539 
• 0,323332 
0,300123 
0,126590 
0,000633 


E I. 





The linear Dimenfions, or SoMty of any Bpdy beinfr 
given, to find its Weight. 

RULE. 

Multiply the Cubic Inches contained in that Body by the 
Tabular Weight corre%)nding, wiU give the Weight, in 
Pounds Avoirdupoifc, or Ounces Troy. 



EXAMPLES. 
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E X A M P . L E S. 

I. V/hat is the Weight of a Piece of Oak, of a rcdlangular 
Form, whofe Solidity 18-12096 Cubic Inches? 

a. What is the Weight of a Piece of Fir, whofe Girt is 20 
Inches, andj^ength 40 Feet? 

3. What is the Weight oi an Iron Shot, of 7 Inches Dia- 

meter ? 

4. What is the Weight of an Iron Shot, weighing 421b. 

Avoirdupoife ? 

5. What is the Weight of an Iron Bomb Shell, of 3 Inches 

thick, the greateft Diameter being 16 Inches ? 
6^ Required the Weight of oae of the Pordand Key Stones, 
to the middle Arch of WcKminfter-Bridge, the Dia- 
meter of the Arch being 76 Feet, the Height of the 
Key Stone 5 Feet, the Chord of its greateft Breadth, to 
the Front of the Arch, 3 Feet 4 Inches, and its Depth 
of the Arch 4 Feet? 

7. In the Walls of Balbcc, in Turkey, there are three 

Stones laid End to End, now in Sight, that meafure in 
Length 6\ Yards ; one ®f which in particular is 63 Feet 
long. 12 Feet thick, ^and :!•, Yards over: Now if this 
Block was Marble, what Power would balance it, fo 
as to prepare it for moving ? 

CASE IL- 

The Weight of any Body being given, to find the Solidity 
and the fpecific Gravity thereof. 

RULE.' 

Divide the given Weight by t-he Tabular Weight corref- 
ponding to the Name of the fame Kind, and the Quotient 
will be the Solidity in cubic Inches. 

E _X A M P L E S. 

8. What will a Block of Marble, weighing 8 Tons, 14 cwt. 

come to, at 6j. per Foot folid ? 

9. Sappofe that a Man of War, with all its Ordnance, Rig- 

ging, and Appointment, draws fo muchs Water as to 
difplace 1300 Tuns of Sea Water, London Beer mea* 
fure : The Weight of the Veflel is required ? 

A a 2 What 
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10. What will a chain of ftan'dard Gold weigh in Water 
that raifes a Fluid an Inch, in a Veflel three Inches 
fquare, when put into it ; and fuppofing the WorkiTiaii 
had adulterated the faid Chain with 14-1 Ounces of Sil- 
ver, how much higher would the Water, upon its Im* 
inerfion, be raifed in the Veflel? 

11. Hiero, King of Sicily, ordered his Jeweller to make 
him a Crown, containing 6^ Ounces of Gold ; the 
Workmen thought of fubftituting part Silver therein, to 
have a proper Perquilite, which taking Air, Archi- 
medes was appointed to examine it, who, on putting , 
it into a Veflel of Water, found it raifed the Fluid, or 
that itfelf contained 8, 2245 Cubic Inches of Metal, arid 
having difcovered that the Cubic Inch of Gold more 

. critically weighed 10,36 Ounces, and that of Silver 
^t 5,85 Ounces, he, by Calculation, found what 
Part o£ his Majefty's Gold, had been changed, and you 
are defired to repeat the Procels ? 



THE 
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71. C H R ON O LOG Y 

IS the Art of cftimating and eomparinf^ together the Times 
when any memorable Tranfadion hath happened, fuch 
as related in Hiftory, whether civil or ecclefiaftical. 

It alfo takes a View of the various Fadlsy Calendars, .and; 
Methods of computing Time^.pradlifed by different Nations,, 
compares them together, and fettles fuch Order and Har* 
mony among them, thaittheexad Time in which any Re- 
markable Event happened m*y be certainly known. 



Some have dated their Events from the \ 
Creation of the World -^ J 

Others from the Deluge or Flood — 
TheOi'eeks from their Ofyrtipiacls df *4 1 
Years caeh .*- — / 

- The Romans from tbe* Boilding of Rome 
. The A/lroBOB^ers from Nabonafiar Kiag 1 
of Babylon. *— — j 

Some Hifto»2lns from the D«ath of Al^- n 
ander the Great *— -^ J 

We From the Bii»feh of Chrift — 

The Mahdixiitans from the Flight of Ma- \ 
hornet, and calkd the H^gira ' J 

Aa 3 



Years 
of the 
World. 


Years 

before- 

Chrift.. 


0000' 


4004. 


1656 


2348. 


3228 


77^ 


324;' 


7 S3 


6^57 


747 


3676. 


328'. 




A. D, 


4J526 


622. 


PROI 


JLEM 



270 Chronology. 

PROBLEM I. 

To find whether any given Year be Leap Year. 

RULE. 

Divide the ^ven Year by 4, if o remains, it is Leap 
Year, but if i, 2, 3, remains, it is fo many Years after. 

EXAMPLE S. 

1. Is i77g[ Leap Year? 

2. Is 1780 Leap Year? ' ' . 

Noto I. — ^Every fourth Year k Leap Year, fo called from 
leaping or advancing a Day more that Year than any 
other ; that Year has then 366 Days in it, and Febru* 
arysg. 

PR O B L E M IL 

To find the Dominical Letter till the Year 1800. 

RULE. 

To the given Year, add its fourth Part^ omitting FracfUons, 
divide that Syim by 7, the Remainder taken from 7, leaves 
the Index of the Letter in the common Year*s Reckoning. 
» 2 3 4 5 6 7 
A B C D E F G 
But in Leap Years, this Letter and its preceding one (in the 
retrograde Order which thefe Letters take) are tlSs Dominical 
Letters* 

E X A M P L E Sv 

3. For the Year 1786, i demand the Dominical Letter? 

4. For the Year 1788, 1 demand the Dominical Letter? 

2. The Dominical Letter, is that Letter of the Alphabet 
which points out in the Calendar ttie Sundays through- 
out the Year ; thence alfo called the Sunday Letter : 
Of thefe Letters are confequently feven before mention- 
ed, beginning with the firft Letter of the Alphabet j 
and, as in Leap Year there is an intercalary Day, there 
are then two, one ferving January and February, and 
its following Letter the remaining- Part of the Year. 

PROBLEM 
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PROBLEM III. 

To know on what day in the Week any propofed Day 
(^ the Month will fall. . . 

RULE. 

Firft find the Dominical Letter, then the Day of the Week 
the firft of the propofed Months fall on, which is known by 
the two following Lines : 

At Dover dwell George Brown, Efquire, 
Good Chriftopher Finch, and David Frier. 
Where the firft Letter of each Word anfwers to the Letter 
belonging to the firft Day of the Months in order, from Ja- 
nuary to December. ' • ; ^ 
3. You muft obferve that the ift, 8th, 15th, 22d, and 
agth Day of any Month falls on the fame Day of the 
Week. 

EXAMPLES. 

5. In 1786, on what Day of the Week does the 19th of 

May fall, it being Queen Charlotte's Birth-Day ? 

6. On what Day of the Week does the 4th of June fall in 

1788,. being King George the Third's Birth-Day ? 

PROBLEM IV. 

To find the Year of the Solar, Lunar, or Golden Num- 
ber, and Indidion Cycles, 

RULE. 

To the given Year add 9 for the Solar, i for the Lunar, 
'3 for the Indidion", divide the Sums in order by 28, 19, 
and 15, the Remainder in each fhews the Year of its refpec- 
. tivc Cycle. 

EXAMPLE. 

7. Required the Year of the Solar, Lunar, and Indidion, 

Cycles, for the Years tySS and 1788 ? 
. 4. The Solar Cycle, or the Cydtf of the Sun, is a Period 
of zS Years t in which Time all thQ. Varieties of 

the 
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the Dominical Letters will have happened, and the 
29th Year the Cycle begins again, when the fame 
Order of the Letters will return as were 28 Years 
before. 

At the Birth of Chrift, nine Years had paffed in this Cycle. 

The Lunar Cycle, or Cycle of the Moon, or Golden Num- 
ber, is a Period of 19 Years, containing. all the Varia- 
tions of the Days on which the new and ftill Moons hap- 
pen, after which Time they fall on the fame Days they 
did 19 Years before, and (he begins again with the Sun. 

But when a Centiffimal or Hundredth Year falls in the Cycle, 
the new and full Moon, according to the new Stile, will 
fail a Day later than otberwife. The birth of Chrift hap- 
pened in the fecond Yeaur of this Cycle* 

Xhe Roman Indidlion is a Cycle of 15 Years, which firft 
began the third Year before Chriil. 

PROBLEM V. 

To find the Epadl till the Year 1300* 

RULE. 

Multiply the Golden Number for the given Year by 11, 
divide that Produdl by ^o., and from the Rcnaainder take 
II, leaves the Epa<n:. If the Remainder is kis than ii, 
add 19 to it, and the Sum will be the Epa^d^ 

EXAMPLES. 

8. Find the EpaA for the Year 1788. 

9. Required the Epadl for the Year 1786 ? 

5. The Epadl of any Year is the Moon's Age, at the .Be- 
ginning of that Year, that is, the Days paft: fmce the 
laft new Moon. 

PROBLEM VL 

To find the Meon's Age. 

RULE. 

TotJicEpaA, add the Number ^nd Day of the M<?nth, 
their Sum, if undefr 50, is Ihe Mcton's^Age. But if that 

Sum 
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Sum is above 30 > the Excels in -Months of 31 Dayst or the 
Excefs above 29, in a Month of 30 Days, ihcws the Age, 
or T>^Y fince the laft ConjundUon. 

The Moon's Age taken from 30, leaves the Day of the 
next ncfw Moon. 

When the Solar and Lunar Cycles begin together, the 
Moon s Age cyn the firft of each Month, or the Monthly 
Epads, are called the Numbers of the Month, and are as 
follows, viz. 

For Jan. Feb. Mar. April. May. June. 

Thefe o. 2. i. 2. 3. 4. 

For July. Aug. Sep. Odl. Nov. Decern. 

Thefe s- ^« 7- S. 9. 10. 

EXAMPLES. 

10. Required the Moon's Age on May 21, 1788 ? " . 

11. What Ls the Moon's Age on the 24th of March, 1786 ? 

6. The Moon's Age is how many Days are paft iinoe 
the Day of her Change, which Age never exceeds 30 
Days. 

PROBLEM YII- 

To find when Eafter-Day will happen. 

RULE. 

Find on what Day of March the new Moon falls neareft 
to the 2ifi in common Years, or neared the 20th in Leap 
.Years^ then the Sunday next after the full, or i^lh Day of 
that new Moon, will be Eafter-Day. 

If the 15th Day falls on a Sunday, the next Sunday is 
Eafter-Day. 

Ei JC A M P L E S. 

12. On what Day does Eafter-Sunday fall for the Year 
1788? 

13. Required the Time of Eafter-Day for the Year 1786? 

7. Eafter 
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7, Eaftcr is the Time when Chrifliaos celebrated t1ie R«- 
' furredlion of Chrift from the Grave, and took its Rife 

from EaAra, the name of the Saxon Deity or Goddefs, 
whoiie Feftival. was celebrated about this Time of 
the Year, and after its Abolifhment by Chriftianiiy, - 
the Name wis retained, and is to this Day ufed to 
fignify the Feftival of Chrift's Refurredion, ^ men- 
tioned above, 

PROBLEM VIII. 
To find the Time of the Moon^s Southing. 

RULE. 

Multiply the Moon's Age by 4, divide the Produd by 5, 
quotes the Hours, and the Remainder, multiplied by 12, 
gives the additional Minutes. 

• If this Time is lefs than X2 Hours, it is the Time of 
Southing after Mid-Day ; but if greater, 12 H*urs taken 
from ity leaves the Soulhing after MidiughU 

EXAMPLES. 

14. Required the Time of the Moon^a Southing at London, 

on the 2iftof May, 1788? 

15. At what Time dpcs the Moon come to the Meridian at 

BriftolKey, on March 24, 1786? 

8. The Moon's So^lhing at any Hace, is the Time when 
ihe comes to the Meridian, or is full South of that 
Place, which is every D?»y later, by about 48 Minutes, 
occ^fioned by the Houw in a Day'beir*g divided by 
-Ihe 30 Times fhe paBes the Meridian from ne^ Moon 
to new Moon. 

P R O B L E M li. 

To find the Time of High Water at any Place* 

RULE.' 

To the Time of the Moon's Southing, add the Time the 
Moon has paflcd the Meridian to make High Water at that 
Place, and the Sum will fhe«» the Time of High Water. 

The 
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The Dlftancc of the Moon from the Meridian when High 
. , Water at the following Places, is, at L6ndcn„ 3) bears N. E. 
or S.- E. 3 h. amr Briftoi Key D bears E. by S. and W. by 
N. 6h. 45»m. 

E X A M P* L E S. 

x5. On the 21ft of May, 1788, at what Time is It ttigh 
Water at London ? 

17. On the 24th of March, 178^, at what Time is it High- 
Water at Briftol Key ? 

10. High Watet is the State of the Tide when Iiighcft, or 
the Time it ceales to flow up. 

QUESTIONS for Exercifc at Leifure Hours, 

X. England was conquered by William L Odlober 4, ib^ff ; 
his Son, William 11/ came to the Crown Sept. 9, 1087, 
, and left it Auguft 2, iioo ; William III. received'it 
Feb. 3, 1689,. and died March 8, 1761 : How many 
Days did each of theie Princes govern, refpedl being 
had to the intercalary Days, and to Febrdary every 
Leap Year, as they rofe in the Courfe of .Time ? 

2. Richard I. fucceeded his Father Henry Ih July 7, 1189 ; 

John his Brother fucceeds him April 6, 1 199 ; Richard 
IL fucceeded Edward III. on the 2ift of June, 1377, 
and was depofed by Henry IV. on the 30th of Septem- 
ber, 1399 ; Richard IIL caufed his Nephew, Edward 
V. and his Brother, to be murdered, on the |8th of 
June, 1483, and was llain himlelf on the 2 2d of Auguft, 
1485 : How many Days was the Realm governed by 
the three Richards, reijpedl being ftill had to the in- 
tercalary Days as they happened ? 

3. The firft. Queen Mary came to the Crown July 8, 15^3 ; 

fhe reigned 5 Years, 4 Monihs^ and 9 Days ; her Sifter 
Elizabeth fucceeded, and Jan>es I. came to the Throne 
the 14th of March, 1602, who left it to his Son, 
Charles I. on the 27th of March, 1625, who was 
forced from it January 30, 1648: The Queftion is, 
How many Days did theie Princes reign, and at the 
Death of Charles I. how long had England been under 
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an uninbcrruptcd SuccefBon of Proteftant Princes, Mary 
the Firft being the laft profeffed Papifl that enjoyed the 
Crown, not negie<a;ing the intercalary Days in February 
as before ? 

4. A Grant was made Feb. 14, in the loth of Henry I. who 
began his Reign AuguH 2, 1100 ; it was refumed Nov. 
19, in the 4th of Henry UI. who came to the Crown 
Odober 19, 12 15; it was received the i6th Day of 
July, in the 13th, of Henry VII. who afccnded the 
Throne Auguft 22, i486 ; but it was a fecond Time 
revoked and finally fupprefled, in the 16th of his Suc- 
ceflbr, Henry VIII. on the loth of May : Now as this 
Man*s Father died July 2 1 , 1509, the Queftion is, How 
many Days was this Grant in Force, and how many 
did it lie dormant ? 

79. GEOGRAPHY. 

Examples on the Terrestrial Globe, or Maps. 

1. WhaJt is the Latitude and Longitude of Pekin, in China, 

and Cape Horn ? 

2. Required the Name of that Place whofe Latitude is 18^ 

N. and Longitude 76^ W. alfo of another Place, whofe 
Latitude is 34^^ S. and Longitude 16 J E. ? 

3. What is the Difference of Latitude between London and 

Naples ; alfo between the Ifland of Barbadoes, and the 
Cape of Good Hope ? 

4. Required the Di fiance (in Englifli Miles) Jamaica is from 

London ; alfo the Names of all thofe Places that aie at 
the fame Diftance from London ai& Rome is ? 

5. Required the Sun's Declination, Right Afcenfion, and 

Meridian Altitude, on the 20th of May ? 

6. Required the Time of the Sun's rriing and fetting, on the 

2oth of May ; alfo his Amplitude at the fame Time ? 
Likcwife when the Twilight begins and ends ? 

7. "What is the Sun's Azimuth and Altitude, on the 20th 

of May, at 4 o'Clock in the Afternoon ? 

8. What is the Angle of Pofition, or Bearing of Port Royal 

in Jamaica, from London ; and on the contrary, Lon- 
don from Port Royal ? 

9. When 



Geography^ 277 

9. When it is Noon, or Twelve o'CIock, at London, what 

o'clock is it at Pekin in China ; alfo at what Places 
are they breakfafting, dining, and fupping, fuppofe 
they break£aft at 7 d'Clock, dine at i , and fup at a 
Quarter after 9 ? 

10. What Places are thofe to which the Sun Is vertical on 
the 2d of May? 

li. On what two Days in the Year will the Sun. be verti- 
cal to Candy, in the Ifle of Ceylon ? 

12. What Places are thofe in the North Frigid Zone, to 
which the Sun begins to fhine conftantiy without fet- 
ting, on the 20th of May ? 

13. On what Day doth the Sun begin to Chine conftantiy, 
without fetting, at tlie Cherry Ifland, whofe Lat. is 74** 
North ; and how long ? 

14. What Places are thofe to which the Sun is rifing, fet- 
■ ting, or in the Meridian ; alfo thofe Places which are 

enlightened, and thofe which arc not, on the 20th of 
May, at 8 m the Morning ? 

iji By the Almanack for this prefcnt Year, on the 

at — • will happen an Eclipfe of the Sun ; I de- 
mand to know to what Part of the Globe the fame 
will be vifible ? 

x5. On the 3d of June, 17^9, in the Afternoon, happened 
a Tranlit of Venus over the Sun ; the Beginning of this 
Tranfit was at yh. 13 ra. Middle lo h. 35 m. End i h. 
,5J m- I demand to know where the Beginning, 
Middle, and End thereof,' was vifible ? 

17. In what Latitude is the longeft Day 20 Hours long ? 

18. What Inhabitants of the Earth are thofe called Antoeci, 
- Perioeci, and Antipodes, with refpecS to London ? 

19. What is the Sun's Declination on the 20th of June by 
the Analemma, without knowing a Place ? 

20. It is required to find by the Analemma, the Sun's 
• Place in the Ecliptic and right Afcenlipn, on the 12th 

of May ? 

21. Required to find'by the Analemmn, the Time of the 

Sun*s rifing and fetting^ with an Amplitude on the 30th 
of March ? 

22. What is the Sun's Altitude and Azimuth for the 2^th 
of April, at 10 in the Mornirg by the Analemmri ? 

B b 22. On 
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23. On the 24tn of April in the Morning, In LaL 51*' 30' 
N. the Sun '3 Altitude was 26°, lequired the Hour and 
AzimTjth, by the Analemma ? 

24. Suppofe a Ship fails firom a Part A. in Lat. 38**, to 

another Part B. in Lat. 5** N. and then finds her Dif- 
ference of Longitude 43° ; Required her Courfe and 
diftance failed? 
25.. A Ship fails from a Part A. in Lat. 26^ N. to another 
Part B. in Lat. 20 S. upon a Courfe of 46** : Required 
the Difference of Longitude, and Dift^nce failed ? 

26, Suppofe a Ship fails from a Part A. in Lat.^i° 30' 
to another Part B. in Lat. 18, Diilance 2226 Miles, 
required the Difference of iongitude and Angle of the 

. Courfe ? . 

27. Suppofe a Ship fails from a Place A. in Lat. 51®, on a 
Courfe, mabng an Angle with Meridian of 40°, till 
tlic Difference of Longitude be found to be 20 : Re-' 
quired the Difference of Latitude, and Diftance failed ? 

i8. A Ship from the Latitude 47® 30' N. has failed S. W. 
by S. 1980 Miles : Required the Difference of Latitude 
and Longitude ? 

EXAMPLES on the CELESTUL GLOBE. ^ 

1. Required the Time of the Sun's rifing and fetting ; alfo, 

the Beginning and End of the Crepufculum, or Twi- 
light, on the 2 1 ft of June ? 

2. "What is the Mpon's diurnal Motion in the Ecliptic ? al- 

fo at what Time doth fhc Rife, Set, and come to the 
Meridian, on the 20th of May ? 

3. Required the Latitude of the Moon^ and her Declina- 
. tion, on the 20th of May ? 

4. At what Time doth the Planet Jupiter Rife, Culminate, 

and Set, on the 20th of May ; alfo, what its right 
Afcenlion, Declination^ Amplitude, and Azimuth, on 
the above Day ? 
£* What is the Right Afcenlion, Declination, Latitude, 

and Longitude of Pollux ? 
6. What Star is that whofe right Afcenfion is fij° 30", 
. and its Declination 12** 15' 30" North; alio what 
Time doth it I^lc, come to the Meridian^ Set, and 

what 
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what is its Amplitude.on the ^oth of July, in the Lat. 
of London ? 

7. On what Day of the Year will the Star Ardlurus rife 
and fet Cofmically, at London ? 

8. Required the Time when Procyon and Canis Mlnor^ 
will rife and fet acronically at London ? 

9. On what Day of the Year will Altayr Culminate, or 
come to the Meridian with the Sun ? 

10. At what Time of the Year will the Pleiades^ or Seven 

Stars, be upon the Meridian at Midnight ? 
li* What is the oblique Afcenfion of Sirius, and what is 

the Time of its Continuance above the HoMzon of 

London ? 
12. What is the Altitude and Azimuth of Capella, on the 

20th of May, at 10 o'Clock at Night, in the Latitude 

of London ? 
ig. The Altitude of Cor Leonis, on the 2 2d of May, at 

London was 20, required the Hour of the Night ? 

14. ATcrfon being in a certain Place, on the 2olh of May, 

at i after 3 in the Morning, obferved the Pleiades were 
then riling ; required the Latitude of the Place of ob- 
fervation ? 

15. On the nth of May, in the Latitude 51*^, 30', the 
two Stars, Luci a Lyrae, and Altyar, will both be on 
the fame Azimuth : Required the Hour of the Night ? 

i6. On the nth of May (Lat. as before) the bright Star 
marked in Pegafus's Wing, and that in the Head of 
Andromeda, will both have an equal Altitude ; required 
the Hour ? 

tj. A Perfon being at Sea, found, by Obfervation, that Si- 
rius was then upon the Miridian, and ArAurus riling ; 
required the Lat. of the Place of Obfervation ? 

18. Another Perfon being at a certain Place, found, by Ob- 
fervation, Cor Hydrae and Procyon are both on the 
" Azimuth of yS"" 45' S. E. one with 5° of Altitude, 
and the other with 35° : Required the Latitude of the 
. ^.^ .^ Place of Obfervation ? I 

15. -To what Latitude,, South, muft I travel, to lofc Sight 
of the Star Capella ? 

20. Reprefen.t the Face of the Heavens on the Globe, on the 
2oth of May, at 10 at Night? 

B b 2 21. By 
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21, By an Obfervation made at Jamaica of a Comet, on 
the 3 ift of March, 1759, at 5 o'Clock in the Morning, 
its Altitude was found to be 22° 50', and Azimuth 
71® South Eaft. Another Obfervation was made at 
London on the 6th of May, 1759, at 10 at Night, of 
the fame Comet, and then its Altitude was found to 
be 16®, and its Azimuth 37° S. W. It is required to 
know the Place of the Comet at each Obfervation ? 
"22. Required the Time of the above Comet's rifing, fouth- 
ing, and fetting at London, on the 31ft of March 
1 759 ; alfo its Latitude, Longitude, Declination, and 
Afcenfion ? 

23. Required the apparent Path among the fixed Stars in 
the Heavens, of the above Comet ; alfo its Vclocityt? 

Note. — ^Thefe !Problems are anfwcrcd by Mr. Hill's Twelve- 
Inch Globes. 
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73. A L G E B R A* 

\ LGEBRA is a Kind of Specious Arithmetic, or^n 
jiX, Arithmetic in Letters ; and is that Science which 
teaches, in a general Manner, the Comparifon of abftradl 
Quantities ; by Means whereof, fuch Qucftions ate refolved 
whofe Solutions would be fought in vaiii from commoh' 
Arithmetic. / * 

Here every Quantity, whether given or required, is com- 
monly reprefented by fomc Letter of the Alphabet; the 
kitown or given Quantities, for Diftin6lion Sake; being noted 
by the fir ft Letters, a'^ h, c, dy &c. and the unknown Ones> 
by the laft Letters, x, yy z, &c» 

There are^ moreover, in Algebra,, certaia Sigas or Notesr . 
made ufe of to fliew th« Relation and Dependence of Quan- 
tities ona upon another, . whdfe Signification the Learner 
ought firft of all to be made acquainted with. (See the 
Ghara^fters- for Abbreviation next before Page r.)^ 
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74. ADDITION. 

Addition in Algebra, is performed by connedling the 
Quantities by their proper Signs, and joining in any Suhi 
iuch as can be united. 

For performing which- obfcrve the following 

RULES. 

1. If the Quantities to be added are alike, and have the 
fame Sign, add the Coefficients together, and to their Sum 
prefix the common Sign, and adjoin .the common Letter or 
Letters. 

a. If the Quantities to be added are alike, but have un- 
like Signs, add together the Coefficients of the affirmative 
Terms (if there be more than one) and do the fame by the 
negative ones, and to their Difference prefix the Sign of 
the greater, adding the common Letter or Letters. 

3. If the Quantities to be added are unlike, write them 
down after the other, with their proper Signs and Coeffi- 
cients prefixed. 

EXAMPLES, 

(i) To 6^+7^— 3tf (2) «^— 6W-4Hr»<>r— «5«"h^ 
Add lo^-f" ^-^7<? ^^^ — ^"T *'f" ^ — 9*"i"3 



(3) To •~-6i^jC'-^x (4) 6a—6x'\^^y—io 



(5) To 4tf-l-6H-4^— 6 W 2a— etc 

Add — 4J:— zH-4« 6x-j-ro 



(7) To loay/ic (8) a^ ii+ce (9) i^3\/ aa^u 

Add ,6a\fbcc ^y/M-^-cc i^g^aa — u 



75. SUB. 



Multiplication. 283 

75. SUBTRACTION. 

Subtradlion of Algebra is performed by the following 
general - 

RULE. 

Change the Signs of the Quantity to be fubtrat^led into 
their contrary Signs, and then add it, fo changed, to the 
Quantity from which it was to be fubtradled (by the Rule of 
Addition) the Sum arifing will be the Remainder. 

EXAMPLE S. 

(i) From 3^ (2) 2^— 4J:+7y— 7 (3) 6^— 4^4-4^. 
—^a ,6tf-l-4x-f7^+4 7*+7^— 9^^- 



(4) From loa V he (5) ehy /aa'\'xx (6) h^a 



6d yf he d^yf aa'\-xx a — yf ce — aa 



76. MULTIPLICATION. 

Multiplication of Algebra is alfo performed by the follow- 
ing general 

RULE.' 

Multiply the Coefficients (if any) together, as in Secft. 4, 
and to their Produdl join the Letters, and prefix the pro- 
per Sign before them, which, when the Signs of the Fac- 
tors are alike, that is, both -j^, or both — , the Sign of the 
Produ<$l is more ; but when the Signs of the FaAors are un- 
like, the Sign of the PrpduA is — . 

EXAMPLES. 

(i) Mul. a'\'c (2) —a^h^c (3) x-^j^ 

By h —1/ a 



(4) Mttl.— 8x (5) 12*+^ (6) —6d. 

—4^ ^ +7^. 



(7) Mul. 



C^$J^ Dtvifion* 

(7) MoL ^—Sr^ (S) 20-^^ (c) aa^ahJ^-H 
By —6/ 2if4-4^ ..— ^ 



(lo) Ma XT— i« (ii) xjr-t-jtHrET 



(12) MuL aaa—^aaif'^-^ai^m (13) i/^r-^^rr 

Bf A9 — 2ai'\'iif ^'ac 



(14) Mill, y/xx^vz (15) ^cdy/b\-ad. 

B7 yxx — ^rc gtf V'ftf. 

Pfod. 



Tj. DIVISION. 



I 



Diviiion of Algebra Quantities is the dircd Contraiy to 
that of Multiplication, and confequently performed b/ di> 
red contrary Operations. 

R iJ L E S. 

!• When the Quantities in the Dividend have like Signs 
of thofe in the Divifor, and no Co-eflScient in either, caft 
off all the Quantities in the Dividend, that are like thofe 
in the Divifor, and fet down the other Quantities with the 
Sign 4* ^^r the Quotient. 

2. When the Quantities in the Dividend have unlike 
Signs to thofe in the Divifor, then fet down the Quotient 
Quantities found as in the lafl Rule with the Sign — be- 
fore them. 

3. If the Quantities in the Divifor cannot be exadly 
found in the Dividend, then fet them both down like a 
Vulgar Fradlion, and find all the Quantities of the fame 
Letters that arc in the Dividend and Divifor, and proceed 
with the Co-efficient6| as inCafe I* Sedl. 36, 

4. If 
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4. If the Quantity to be divided is compound, range its 
Parts according to the Dimenfions of forae one of its Let- 
ters, and proceed as in Sedl. V. 

' 5. Different Powers or Roots of the fame Quantity are 
divided by fubtra<5ting the Exponent of the Divifor from. 
that of the Dividend, and place the Remainder as an Expo- 
nent to the Quantity given. 

EXAMPLES. 

Divifor, Dividend. 

{x,) d)0d-\^d{ {2.) —d)—ad---hd{ {^,) a)aa^ah(^ 
(4.) — tf)^i^( (5.)^)— 'f^— M (fi-) —B€)abc'\-h€d^bcJl 
(7.) 'jh)^db{ (8.) 2hx)^ahx--iUxc(^ {9,) 2b)ab'YhK 
(10.) 2oa)iQah'\'i^ac{ 
(11.) a — h)aaa — ^3 aah-^-^ahh — hhh{^ 
(12.) a'\'h)aa'\'2ah'\'bb{ {13. a-\'b)aa'-'bb{ 
(14.) 3^-6)6^*— 96( 

(15.) 3;^'— 4^+5)184?*— 45^'+82;v2—67^+4oC 
(i6.) 4«— 5tf)48;c376tfAr»— 64i»»;r-|-io5tf3( 

(i8.) 2Ar— 3.j)i6'*;f— 72tfV«-j-8ia*( 
(19.) 2xy\/%^xyy/x %z{ 

(20.) 20 '\/2cy6oab 1/ iogc^ ( 

i2i.)x')x^( (22.) al^^-^I^'C : 

78. FRACTIONS. 

Redudlion of Algebraic FraAions are of the fame Na- 
ture, and require the fame Management as thofc of Num- 
bers. 

A mixt Quantity Is-reduced to an improper Fraction by 
the Rules in Sedl. 3^, Cafe 3. 

EXAMPLES. 

!• Reduce If — x-^ to an improper Fradlion. 

d. Reduce a-^-B-] to an improper Fradion. 

3. Reduce «— -x-j — ^ — to an improper Fradlion. 

An 



j 
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An improper FraAion is reduced to a mlxt Quantity, by 
the Rule in Se<5t. 36, Cafe IV. 

E. X A M P JL E S, 
^2 ^2 

4. Reduce r-to 3. mixt Quantity. 

5. ReducQ — ' !— to a mixt Quantity. 

-. „ , ax — xx-\'aa — ax . ^ 

6. Reduce ■ to a mixt Quantity. 

Fradiong of different Denominations are reduced to ' 
Fra<ftions of equal Value, and to have the fame Denomina-*' 
tor by the Rule in Sed. 38, Cafe V. 

EXAMPLES. 

€k C - € 

7. Reduce -— , ■—-, and —7, to a.common Denominator* 

^-i-'C ^- — f » 

8. Reduce — t-, and-r — -.mto one Denomination- 

a^^ d — a 

Fradlional Quantities are reduced into their loweft Terms 
by the Rule in Sed. 38, Cafe I. 

EXAMPLES. 

The Rules for Addition, SubtraAion, Multiplication, and 
Divifion of Algebraic Fradlions, are the fame as for Numeri- 
cal Fradions ; fee Sed. 36, 37, 38, and 35* 

EXAMPLES in ADDITION. 

I Add •g'+~^ and — ^ into one Sum. 

2. Adf 



i 

\ 
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2. Add' ^T". > atid ^"^,"^ together. -t-~.^«. 

. , .2a — -h . 2h — ^ . 

3. Add -7- — -, and — ; — together. 

^. Add-jT- to -^. 

EXAMPLES in SUBTRACTION. 

(1.) From — take •. (2.) From-5-~take . • 

(o.) From — ^— take — . (4.) From— --take— ——-. 
JEXAMPLES in MULTIPLICATION. 

!• MuL-^by — ^. 2. M\x\. aA by~. 

^ 2d-Yc ' /^ 

4. MuJ. 2a-\ — ; 25 by 364-4^. 

EXAMPLES in DIVISION. 

_. .J acd-\~ha, d _.. ., ^i — I. a-{-i 

1. Divide — by — . 2. Divide by — —.^ 

cd ^ c tf ' a — b 

3. Divide df-] — ^by</-(-'^. 4. pivide — by-—. 



79. IN- 
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79. I N.V O L U T I N. 

Involution is the raifing of any given Quantity to any 
propofed Power. 

1. If the Quantity propofed to be involved has no Index, 

that is, if it be not itfelf a Power or a Surd, the Power 
thereof will be reprefented by the fame Quantity under 
the given Index or Exponent. 
Thus, the Cube or third Power of jr, is exprefled by x*. 
And the fixth Power, /i-f-z, byiTPzl^, &c. 

2. But if the Quantity propofed be itfelf a Power or Surd, 

it will be involved by multiplying its Exponents by the 
Exponent of the propofed Power^ 

Thus, the fifth Power of x* is x***, the fourth Power of 

ax-\'yY is ii-hyyl*** and the third Power of tf^^J is 

3. A Quantity compofed of feveral FaAors, multiplied to- 

gether, is involved by raifing each Fadlor to the Power 
propofed • 

Thus, the Square or fecond Power o{ ax is a^ x^ , the Cube 
or third Power of 2ax is 8^ ^ x^ ; the fourth Power of 
^y.aa—xx X a-{-b-\^c is zSY^aa-A X ^+Xf7l^, 
and the Square of the radical Quantity aiXa-{'X^ is 

, tf X ^-H^M. 

4. A Fracflion is involved by raifing both the' Numerator 

and the Denominator to the Power propofed. 

Thus, the Cube or third Power of -—.is —77, and the fourth 

o bob 
^la^x . 8^'.r* 
Power of——- is -^^ \ likewife the fixth Power of 

13 



«-j-jc?li aa — ^jcl' 



a — x\\ 



S- Quantities compounded of feveral Terms, are involved 

by a continual Multiplication of all their Parts. 
Thus a+l,Xa+hzzza^+2a^+H. 

EXAMPLES. 
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EXAMPLES. 

t. Invol ve or r aife x to the fourth Power. 

2. Raife ax-^z]^ to the fifth Power. 

3. Involve 3x^2* to the third Power, 

4. Involve — to the fixth Power. 

5. Involve or raife a-^-h to the fixth Power, this is called si 

Binomial Root. 

6. Involve or raife a — h the fixth Power, this is called a' 

Refidual Root. 

There is a Rule or Theorem, given by Sir Ifaac Newton, 
whereby any Power of a Binomial, or x—y^ may be ex> 
prefTcd in fimple Terms, without the Trouble of thofe te- 
dious Multiplications which are required otherwife. 

Theo. ^X'^X'!^X"^X^X"^X^X, 

X * o T o y 

&c. 
Note, m is the Exponent of the Power, that is, m=:j, in 
the feventh Power, 6 in the fixth Power, &c. 

So that if x—y is to be raifed to any Power «, the Terms, 
without their Co-efficients, will be . . 

&c. continued till the Exponent of jj becomes equal to m. 
And the Co-efficients of the refpedlive Terms will be 

I ^tttymX ,«X X tf»X -X -X - 

• 2'. 2 3 2 34 

^x^^x^^z^x^Jzi^x'^^^x^^x^^x^^x 
2 3 4 s 2 34 

6 t xyQ '. 

So by this Theorem any Quantity, confining of two 
Terms, is raifed to any Power w, with great Eafe and Per- 
fpicuity, and will be pf great Service to the young Alge^ 
braift, if properly demonftrated to him by his Tutor^ 

Cc 80. EVO- 
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80. E V O L U T I O N. 

Evolution, or the ExtnwStion of Roots, being direcftiy the 
contrary to Involution, or raifing of Powers, is performed 
by converfe Operations, viz. by the Divifion of Indices, as 
Involution was^^by their Multiplication. 

Thus, the Square Root of x^ , is x^, t he Cube Root x® is 
St^^ alfo the ^biquadr atic Ro ot of x- \y\^ , w ill bex^^* ; 
arid the Cube Root ofxx-H^V will bs^^^f . Moreover 



the Square Root of xx—j^i will be xX'—yySi^ its Cube Root 
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~xx—yy^t and its Biquadratic Root xx—jyjy and fo of 
others. 

Evolution of Compoiuid Quantities is performedby the 
following 

RULE. 

Firft, place the feveral Terms, whereof the given Quan* 
tity ip compofed, in order, according to the Dimenfions of 
fome^ Letter therein, as fball be judged moft commodious ; 
then let the Root of the firft Term be found, and placed in 
the Quotient, which Term being fubtraded, let the f\rft 
Term of the Remainder be brought down, and ' divided by 
twice the firft Term of the Quotient, or by three Times its 
Square, or four Times its Cube, &c. according as the Root 
to be extra(5led is a Square, Cubic, or Biquadratic one, &c. 
and let the Quantity thence arifing be alfo wrote down upon 
the Quotient ; and the Whole be raifed to fecond, third, or 
fourth, See. Power, according to the aforefaid Cafes re- 
fpedlively, and fubtradled from the given Quantity, and if 
»any Thing remains, let the Operation be repeated, by al- 
ways dividing the firft Term of the Remainder by the feme 
Divifor, found as above. 

EXAMPLES. 

1. It is required to extraft the Square Root of jc^-j-axy 

+y ? 

2. It is required to cxtra<5l the Square Root of x^ — 2xy 

3. It is required to extra<ft the Square Root of x* — 2x^y-\- 

S^^y^ — sxj^'-fj'* ? 

4. Extradl 
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4. ExtraA the Cube Root of #' — Sx-y^iixy^-^-^y^ ? 

5. Extrad^ the Biquadratic Root ot i6x^'-^^Qx^y-^2\6x^y 

81. INVOLUTION of SURD QUANTITIES. 

I. When the Surds are not joined to radical Quantities, 
-they arc involved to the fame Height as their Index 
denotes, by taking aw*iy their radical Sign. 

Thus, y/xx will be x, an<i \/xjr-f^ will be .t^-j-y*, Sec. 

a. When Surds are joined to rational Quantities, involve 
the rational Quantities to the fame Height as ihe Index 
of the Surd denotes ; then multiply the involved Quan- 
tities into the Surd Quantities, alter the radical Sign is 
taken away, as before. 

Thus, xy/jy^ will be Jry , and ^Vf^^&l will become 
i6jr*+i6;ry, likewife, ax'v^x-f^y', will become 

^2. EQUATIONS. 

An Equation is, wiien two equal (^uantities^ diflferently 
exprefied, are compared together, by means of the Sign:=: 

placed between them. 

REDUCTION of SINGLE EQUATIONS. 

RULES. 

1. Any Term of an Equation may be traafpofed to the 

contrary. Side, if its Sign be changed. 

Thu?, x-)-i2=2o, then will x=20— 12=8. 

2. If there is any Quantity by which all the Terms of an 

Equation are multiplied, let them all be divided by that 
Quantity^ but, if all of them be divided by any Quan- 
tity, let the common Divifor be caft away. 

Thus, axr=zah^ then will x= — ; alfo, if -7- =-7-, x=:«, by 

the latter Part of the Rule. 

3. If there are irreducible Fra^Uons, let the whole-Equa- 

tion be multiplkd by the Produft of all their Denomi- 
C c a nators 
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nators, or which is the fame, let the Numerator of 
every Term in the Equation be multiplied by all the 
Denominators except its own, fuppofing fuch Terms 
(if any there be^ that ftand without a Denominator, to 
have an Unit fubfcribed. 

Thus :c4- ^ H — =11, reduced is 6jr-f3x-|-ajr=65, or j:=: 

2X AX 

^, per Rule 5. Again, — -j'^^^^ h^> ^^^ reduced will 

o •5 

become io.r-}-i 80= 1 2j:-j-9o ; then per Rule i , xznj^^. 

4. If in your Equation there is an irreducible Surd^ wherein 
the unknown Quantity enters, let all the other Terms 
be tranfpofed to the contrary Side, (by Rule I.) and 
then if both Sides be involved to the Power denomi- 
nated by the Surds, an Equation will a rife free from ra- 
dical Quantities, unlefs there happens to be more Surds 
than one, in which cafe the Operation is to be re- 
peated. 

ITius V'J^4'+=*2» by Tranfpbfition becomes ^x=zi2 — ^ 
=^8 ; which, by fquaring both Sides, gives x ±=l6^. 

So, likewife, \/aa-\'XX — f=3, becomes \/ aa-{-xx=i-\-Cf 
fquarcd, gives aa — xx^^i^-^-zci-^' Cc, then per Rule i, 
x^=a^'\-P-\'2cJ-{'c'', and x= Va^++P-\'2cii^c^ 

5. 'Having, by the preceding Rules, if there Is Occafion, 
cleared your Equation of fraAional and radical quan- 
tities, and fo ordered it, by Tranfpofition, that all 
the Terms wherein the known Quantities are found, 
may ftand on the fame Side thereof, let the Whole be 
divided by the Co-efBcients, or the Sum of the Co- 
efficients of the higheft Power of the faid unknown 
Quantity. 

Thus, if 6jr=r24; then will JC=-4^ =4 ; and if 4x=:48 — 2x, 

then will 6x=:48, per Rule i, and *=:-— =8. 

o 

EXAMPLES. 



E X A M P L E S. 

For tKe Learner's Exercife m the afoiegoing Ruks, fet 
down prornifcuoufly, 

t. If 20— 34c— S=6o— 7x, what is the Value of x* 
d* When 5x— i6=3Jr+i2* what is *? 

g. l£^+s=^+^f what is X equal to? 

4,. H-^-5=7^» what is X? 

5, When ^—3=74*—^, qucre x ? 

{. If ^6_JE=48— ^, what is the Value of x ? 



4 



7. Reqmrcd the Value of x, when 36— —=S? 

8.Whea^=lZ^=:ii,quetex? 
3 i 

^ lJtLjbl_=r4-5Z^, what is the Valu& of x f 
^ ax-1-3 ^4x— 5 

,0. If -l^=:i:5i., what is ± equal to ? 

X — 2 X— 3 ... 

„. If fE=:J!i=^J^, whatisxcqualto? 
34 

12. When ^=:8+iarwIiat is the Value of x-? 

C c 3 »8* Suppofc 
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13. Suppofe---i--+— I--z=:i5— --i-^, queie:r? 

14. Suppofe <aM?-[-^=^ = J- — , querexr 

15. If \/-^4-i2=i7, what is *? 

3 

16. What is the Value of jr, when y/i2'\'X=z2'^^ xl 

. 2a 

17. If ^ ^-J-^^^-j:=:^==r, what is X? • 

1 8. Suppofe6i5x — jxxx=^^, querex? 

19. Suppofe ^a ^ -j-x^ =if^ +J^S what is x equal to? 

82. Of the EXTERMINATION of unknown Quanti- 
TIES ; or^ the REDUCTION of two or more EQUA- 
TIONS to a Single One. 

RULE. 

I. Obferve which of all your unknown Quantities is the 
leaft involved^ and let the Value of diat Qu^ntitf be. 
found in each Equation, (by the Rules already given) 
looking upon all the Reft as known ; let the Values thus 
found be put equal to eacfi odier, (for they are equal)? 
becaufe they all exprefs the fame Thing ; whence new 
Equations will arife, out of which that Quantity will 
be totally excluded, with which new Equration^^ the 
Operations may be repeated, and the unknown Quan- 
tities exterminated, one by one, till at laft you come tjo 
an Equation containing only one unknown Quantity. . • 

Thus, Letthe given Equations be x-f;y::=i2, and 5;r-|-j^= 
50, to find X and jr., 



Now 
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Now by trani^ofingj^ and ^jr we get x==i2i-:)>, and s^=So 

— aj'f from the laft of which Equation, x=i'^ i- 

Now by equating thefe two Values of x, we have 1 2—^:=. 

S^—sy ^ 2i^j therefore 60 — ^5^=50 — ^3^, from which, 

V=:i2— 5=7. 

2. Or, let the Value of the unknown Quantity, which you * 

would firft exterminate, be found in that Equation 
wherein it is the leaft involved, coniideringj all the 
other Quantities as known ; and let this Value and its 
Powers be*fubftituted for that Quantity and its refpcc- 
tive Powers in the other Equation, and with tiie new 
Equations thus arifing, repeat the Operation, till yoa 
' have only one unknown Quantity and one Equation. 

Thus, X being the' ;firft .Equation, (in the laft Example) 
= I2~^, then by fubftituting this Value of x^ in the 
fecond, that is 60 — sy* "*"^ ^ wrote in the Room of 
its Equal 5X ; whence will be had, 60 — ^-^^z^o ; 

and from hence jf= — =^, as before. 

3. Or, laftly, let the given Equations be multiplied or di- 

vided by fuch Numbers or Quantities, whether known 
or unknown,' that tfce .Tom which involves the highell 
Power of the unknown Quantity to be exterminated, 
m.ay be the fame in eacrfi Equation, and then, by add- 
ing, or fubtracJling the Equations, as Occafion fhall 
require, that Term ftiall vanifh, and a new Equation 
emerge, wherein, the Number of Dimenfions, (if not ' 
the Number of unknown Quantities) will be dimi^ 
niflied. 

By multiplying the firft Equation by ^, we 

fhail have ^ -^ , - -^ \ S*-^Sy'=^^o 

from whence fubtiradling the id Equation, viz. ^Ar-j*5J'=5o 
there remains — '— ' -t— ■ 3jr=io 

whence 
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tvtience jf=;:5, and x by the firO or fecond £quati(»t ynH be 
7, ftill the fame as before. 
The firft of thefe three Ways, is the moft commonly ufcd, 
but the laft of them is, for the general Past, the moft cafy 
and expeditious in Pra^ice. 

EXAMPLES. 
^' {fSf'=*°5)'l''^'^^' the Value of jcand>? 



;>. liCt V 



Let A 



63 



10x4-1 



►qncrc, X|j^, aiidx? 



jcandji? 



«. )t~"=^"^+^ f what is Ae Va- 

a S ^ ^ J 

6- Given i Jr+»=70 f *o fin**, 2J[j and «? 

7. Lppofe UtJoo='ti+«V^^^' ^f' >♦"""*'«<»««* 

8. Let there be given x-;^c=a, :c^5je^— ^^lao, to ex- 

terminate x? 

^;^'^t^*"'^quere,x,j..and:.? 

83. QUA- 



10 
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83. QUADRATIC EQUATIONS. 

' A quadratic Equation is, when it involves one unknown 
Quantity, and at the fame Time the Square of that Quan- 
tity, and the ProduiSl of it multiplied by fome unknown 
Quantity. 

. Of thefe Equations there are three Forms,' viz. 
xjr4"^2s4"'2r=52 the firft Form, 
2XX — 6j:-4-i2=30 fecond. 
6x9 — x=:8 third. 

AH of which may be folved by the following 

RULES. 

1. Tranfpefe all the Terms that involve the unknovm Quan- 

tity to one 'Side, and the known Terms to the other 
Side of the Equation. 

2. If the Square of the unknown Quantity is multiplied by^ 

any Co-efficient, you arc to divide all the Terms by that 
Co-efficient, that the Co-eHicient of the Square of the 
unknown Quantity may be Unit. 

3. Add to both Sides the Square of half the Co-efficient pre- 

fixed to the unknown Quantity itfelf, and the Side of 
the Equation that involves* the unknown Quantity will 
then be a complete Square. 

4. Extradl the Square Root from both Sides of the Equa- 

tion, which you will find on one Side always to be the 
unknown Quantity with Half the aforcfaid Co-efficient 
fubjoined to it, fo that by tranfpoiing this Half, • you 
may obtain the Value of the unknown Quantity ex- 
pre/Ted in the known Term. 

Thus, by Rule i, the three aforefaid Equations will become 
as follows : 

Firft xx-^6x=:s2 — 12=40 
Second 2^:2-— 6x=2o — 12=8 
And Third x^— 6x=— 8 

! ' And by Rule 2, ,the fecond Equation will become 

I 6x 8 r .1 » 

XX = — , confequently jc* — 3Jf==4« 

I 2 2 

Then, 

I 




Then, by Rule 3, thefc three Equations will become as 
follows, viz. 

Firft Jt'-f^*+9=4o+9=49 
Second *=-— 3jr-Jra,25=:4+2,a5=:4=:6,25 
And Third x*— 6x-fS=9— ^=1 
Alfo, by Rule 4, they wHl become as follows, 

Firft ^x-f 3=1/49 =7 

Second X— I, ^=: l/6',25=:2>5 
And Third x — S=Vi ==x 

Then by the Rules of Rcdudlion, 

►, X=:4. 

All Quadratic Equations may be foivcd by the fclldwin^ 
general Theorem. 

ThuSf fuppofc the fecorid Equation was required to ht 
refolvcd. 
Firft !et ^=2, B-6, and C=B. 

Then it will ftand ^xx-^Bx-C. 

PcfRuIc2, xx^^^^^ 

Alfo, per Rule 3, xx-^4 = f-^, but the two 

Fradlions — and—, when thrown into one, give 

L2— _ which divided by a, gives -^— 1 theretore 

_^x^4tffl_W-f-4tfc 

Now let U^j^ac^sst then the equation will ftand thus, 

XX— ^^4-—.= — , then per Rule 4, x r — "TT- 

^ ^ ^ i^s , . i+s ^—^ 

therefore, » — -^ , tjiat », Jf=-— -> <w, x— ■ * 

2^ 2» «■■• 

QKP. 

EXAMPLES. 
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EXAMPLES. 

1. Suppofe xx—n^=z^2t what is the Value of ;if ? 

2. Suppole 12XX — 42oJr=: — 1200, qaerex? 

3. Suppoie ^x'^'{'6o,\=^2i6t what is x equal to? 

Suppofe a=2i^ or any other Number, and e=:j, the 

lefler Number : ^ 

pSum, 
j DiiTerence, 
Product, • 



^■5 J 

'^-S j Quotient, 

I Sum of their Squares, 
LDifFer. of their Squares, 



fa'{'e=s=z2S 

I a — tf=r</— 14 

Then let I a 

^ aa — /'^=rx=:3 9 2 

Any two of thfefe fix Letters {s^ d, f, q^ jr, z,) being given, 
to find the reft ; which admits of 15 Variations or Queftions, 
and are thofe which Mr. Ward has fo excellently anfwcred 
in his Mathematician's Guide. 

Queftion i; Suppofe j and d were given, and it were re- 
quired by them to find a, e^ p, q, z, and x, 

2. Let s and^ be given, to find the reft. 

3. Suppofe i and q were giveh, to find the reft. . 

4. Suppofe s and 2 were given, to find the reft. 

5. Let J and x be given, to find the reft. 

6. Suppofe d and p are given, to find the reft. 

7. Let d and q ne given, to find the reft. 

8. Suppofe d and z are given, to find the reft. 

9. Suppofe ^and x are given, to find the reft. 

10. Let p and q be given, to find the reft. 

1 1 . Suppofe p and z be given, to find the reft. 

12. Let p and x be given, to find the reft. 

13. Suppofe q and z .were given, to find the reft. 
"14. Let q and x be given, to find the reft. 

15. Suppofe z and x were given, quere the reft? 

Thefe fifteen Queftions being purfued throughout, to fiiid 
the Value of all the unknown Quantities, will aftbrd a great 
Variety, and will be found to be of great Service to the Pu- 
pil, in the Solution of moft Queftions. 

Note. 
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Note. — I would advife the Learner, to ufe the fame Num- 
bers, for the. refpcAive Value of each Quantity, 
throughout all the Queftions, as they will be more 
fatisfa^lory in proving the Work, than Various Num- 
bers will be ; not but any Number may be taken at 
Pleafure, provided the Number reprelented by a be 
greater than that by f , &c. 
The Pupil may make a Numerical Calculation in each 

Qucftion, 

PROBLEMS. 

1. What two Numbers are thofe, whofe Difference is 20, 

and whofe Sum is 70 ? 

2. What two Numbers are thofe, whofe Difference is 14, 

and the Quotient of the greater divided by the lefs is 3-? 

3. What Number Is that, whofe third Part, added to its 

fourth, will be 2 1 ? 

4. What Number is that, whofe third Part exceeds its fourth 

by 4? 

5. What Number is that, whofe third Part lefs 4, is equal to 

its fourth lefs, 25 ? 

6. What Numbers are thofe, whofe Diffecence is 8, and the 

Difference of their Squares is 208 ? 

7. What two Numbers are thofe, whofe Sum is 60, and the 

greater is to the Icffer, as 9 is to 3 ? 

8. Find two Numbers, the Prodii(5l whereof is 108, and tlie 

Triple of the greater divided by the leffer is 4 ? 

9. Find two Numbers, to whofe Sum, if you add 8, the 

Whole will be double the greater, and if you fubtradl 
4,5 from their Difference, the Rcnjainder will be Half 
the leaft ? 

10. Find three Numbers, fo that the firft, and half the Re- 
mainder, the fecond and one-third of the Remainder, 
and the third and one-fourth the Remainder, may al- 
ways make 34 ? 

11. Divide 100 twice in two Parts, fo that the major Part 
• of the firft Divifion may be three Times the minor Part 

of the fecond Divifion, and the major Part of the ie- 
cond may be double the minor Part of the firft ? 

12. Three Perfons, A, B, and C, make a joint Contribu- 

tion, which in the Whole amounts to 76/. of this A 

contributes 
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contributes a certain Sura unknown ; B. as much as A, 
and 10/. more; and C. as much as both A. and B. to- 
gether : I demand their feveral Contributions ? 

13. There are 480 Men 'to be placed in an Oblong, whofe 
Length and Breadth together make 52 ; How many in 
each Side ? 

14. Sold a Quantity of Tobacco for igj. Part of which at 

li. per Pound, and the -Reft at i5</. now the firft Part 
was to the latter as | to f : How much was fold of 
each Side ? 

15. After paying away f and \ of my Money, I found 66 

Guineas left in my. Bag : What was it at firll ? 

16. What two Numbers are thofe, whofe Sum, multiplied 
by the greater, produces 77 ; and whofe Difference, 
multiplied by the lefTer, gives 12 ? 

17. What Number, from whofe Double 10 being fubtradled, 

the Square of the Remainder lefs i will be equal to 7 
Times the faid Number ? 
xS. A Father at his Death left, by his WiJI, lood/. to be 
dividedbetW'eenhisSon and Daughter, in fuch.a Man- 
ner that \ Part of his Share fliould exceed i Part of 
her's by 10/. how muft the 1000/. be divided ? 

19. The continual ProdudJ: of four Numbers in Arithmeti- 

cal Progreflion is 945, and the common Difference 2 ; 
what are thofe Numbers ? 

20, If to my Months you Ihould add Half this Sum, 

- And one-eighth more, and then fhould fubtradl one, 
The Rcfidue would fuch a Number be 
As twenty-one, being fquared, afTaredly? 

2 1 • Three Numbers in Geometrical Progreflion are required, 
fo that the Difference of the firft and lecoad may be 6, 
and of the fecond and third 15 ? 

ijj. To find a Number, from the Ciibe of which if you fub- 
tradl 19, and multiply the Remainder by that Cube, 
the Produ(5b fhall be 2 16 ? 

27. Sixty Thoufand brave Soldiers in Battle there were 
Plac*d on a vaft Plain, and in Form a long Square : 
Now on how many Acres of Ground did they ftand. 
At two Yards three Quarters between Man and Man ; " 
And how many in Rank and File v/iil there be, 
When their Breadth to their L'^ngth is as two is to three ? 

24. A General, difpofirig of his Army into a Iquare Battle, 
^ ^ finds 
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finds he has tS^ Soldiers over and above, but increafing 
each Side with one Man, he wanted 25 to "fill up the 
Square : Quere, the Number of Soldiers ? 

25. Old John, who had in Credit liv'd, 

i "' Tho* now- reduc'd, a Sum received ; 
This lucky Hit's no fooncr found, 
Than clam'rous Duns came fwarming round ; 
To ♦^h* Landlord — Baker — ^many more, 
John paid in all, Pounds-ninety- four. 
Half what remained — a Friend he lent,- — 
On Joan and 'Self, one- fifth he fpent ; 
And when of all thefe Sums bereft, 
One- tenth. o' th* Sum received had left ; 
• Now fhew your Skill, ye learned Youths, 
And by your Work the Sum produce. 

2B. In a Redlangle, ABCD, is given the Difference be- 

- t ween the Length, A B, and the Diagonal, B D, that 

is, DE=2 ; likewife the Difference between the 

Bfeadth, AD, the Diagonal, BD, that is, FErrg, re- 

quified the Sides of the Redlangle, AB, AD ? 

27.' In a Triangle, ABC, the feveral Sides are given, viz. 
AB=i3, AC=:i4, BC=i5, and the Perpendicular 
AD being drawn, required the Segment of the Bafcs 
BD, DC? 

28. Suppofe the Plate of a Looking-Glafs is 18 Inches by 

12, and is to be, framed with a Frame of equal Width, 
and whofe Area is to be equal to that of the Glafs, 
the Width of the Frame i§ required ? Anf. 3. 

29. One Morning in May I went to furvey, 

As foon as bright Sol I efpy'd ; 
I meafured round a four comer'd Ground, 

The Margin's * the Length of each Side : 
The Angle at B, together with D, * A 8=^15.60 

An hundred and fifty Degrees ; cD~io 00 

The Meadow's Content is all that I want, DA=r 26.0b 

Affift me, kind Youths, if you pleafe? _^ 

30. A Gentleman a Garden had,' 

Five Score Feet long, and four Score broad : 
A Walk of cquaLBreadth, half round, 
He made that took up Half the Ground : 
The Figure in the Margin fee, 
How wide's the Walk ? I pray tell me. 



-3^- Ye 



303 Quejiiotis. 

3^1. Ye young Art! ft.-? be fo' kind 

The Fences of a Field to find ; , ■ 

Triangular is the Form of Ground, 

Its Area twice twelve Chains was found ; 

One at the Bafe I knew, 

Juft thirty-fix and fifty-two ; 

And cub*d when every Side fhall be, 

The Sum you in the Margin fee*. * i^^-S Chains. 

For more Examples, fee Sed. 30 and 31. 

A few diverting QUESTIONS. 

1. A Chefhire Cheefe, when in one Scale, weighed 761b. 

but on being clianged into the other Scale, it weighed 
only 561b. Querc, the true Weight ? Anf. 65 , 1 965 lb* 

The general Rule for Queftions of this Sort is, to multi- 
ply the tvvo Weights together, and extradl the Square Root 
of. the Produdl, which Root will be the true Weight. 

2. A Stone, weighing 401b. is by Accident broken into. 

four Pieces, by which m:ay be weighed any Number of' 
Pounds, from ilb. to 401b. Quere, the Weight of 
each Piece ? 

A Gener^-RULE for the Solution of Questions o£ 

this Nature. 

To double the firft or leafl Weight, which always contains 
one Pound, add i, and it gives the fecond Weight. 

Again, to double the Sum of thefe two Weights^ add i. 
It produces the third Weight : And again, to double the 
Sum of thefe three Weights," add i, and we fliall have the 
fourth Weight. . 

3. A certain Company being at a Public Houfe, their 

Reckoning came to 6sy id, the Number of Perfons in 
Company were equal to the Farthings 'each fpent : 
Quere, the Number in Company, and what each 
fpent ? 

The General Rule to anfwcr Queflions of this Sort, is to 
reduce the given Sum to its loweft Name mentioned, and of 
which extraA the Square Root, which will be the Anfwcr. 

D d a 4. A 
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^. A Pack of Cards being laid into any Kumbcr of Heaps^ 
fo that ihc Spots on the bottom Card of each Heap, 
added to the Number of Cards laid thereon/ may make 
1 2, by giving the Number of Heaps, and of the Cards 
left out, to find* the Number of Spots on all the bottom 
Cards ? 



Questions of this Nature are folved by the following 
Theorem : 

Suppofe «=the Number of Heaps, 

r=:the Number of Cards left, 
w=the whole Pack, 
*=:the Number of Spots required. 
Then the Theorem will be i^n — w-fr=rjr, the Number 
of Spots required. 

Suppofe a Pack of Cards be dealt into 7 Heaps, and 
then there is 12 Cards left out: Quere, the Number of 
Spots on all the bottom Cards? 

5. What Dimenfions muft I give to a Joiner to nlake a Cu'- 

bical Box that will hold 2000 Oranges of 2-f Inches 
Diameter each, fuppofibg the Oranges globular, keep- 
ing that Form, and laid in Rows exadlly at the Top of 
each other ? Anf. 3 1 ,498 Inches infide. 

6. A Mafter Joiner gives to one of his Meii a Plank that 

IS 10 Feet by 2, with Orders to make of it a Square 
Table, equal in Area to the faid Plank, but not to 
exceed fix Segments ; the Poor Man being ignorant 
of Lines (and not willing his Mafler Ihould know it) 
would be greatly obliged to any who will draw the 
Plan how the faid Plank mufl be cut and applied toge- 
ther? 

7. A Perfon being afked what Hour of the Day it was, an- 

fwered, It is between 5 and 6, and both the Minute 
Hand and Hour Hand are together: Required the 
Hour of the Day ? 

8. A Lady has a DrefTmg-Table, each Side of which is 27 

Inches, but Ihe is defirous to know how each Side of 
the fame may =1:36 Inches, by having 4 Foot of Plank, 
fuperficial Meafure, joined to the fame. The Plan in 
wbat Manner the Plank muft be cut and applied to the 
Table is required? 

9. A 



I 
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^. A Gentleman purchafes a Piece of Land in 
Form of a Parallelogram, and inclofes 
one-fourth Part (as per Figure) to build 
a Houfe and other Conveniencies upon ; 
now he defires the Remainder of this Land 
may be divided into four Parts, equal 

and fimilar to each other, to be appro- 

priated to fuch Ufcs as he fhall hereafter think proper ; 
the Plan is defired ? 
10. Required to divide a given Trsfpezium, of two equal 

t^arts, (Geometrically) by the fliorteft Line poffible ? 
n. A Peifon, for a confiderable Wager, is to travel from 
a Town A, to another B, but he is to call at a Place 
which is fomewhere on the Line ab: Now his Time 
limited b^ng very ihort, he is defirous to know (by^ 
Geometry) the Situation of the Place on the Line a hy 
the Diftance from thence to A and B bebg the fliorteft 
poiEblei. 



iz» All the different Ways poflible in which a Gentleman* 
can place his Servants, cotnbining them by i, 2, 3, &c. 
at a Time are 960799 : What Number of Servant* 
. does he keep ? 

GENEALOGICAL PAR ADOXfiSl^ 

1. Suppofe two Women, and each a Son, were walking to- 

gether, and were met by another Perfon,.who afked the- 
Boys in what Relation they ftood to each other ; they 
rqiied. We are Sons and Grandfons by the Father ; 
Brothers and firft Coufins by the Mothers ; who alfo 
are Aunts to each of us. This Combination of Kindred 
once happened, but in what Manner ? See Gen. xix. 

2. Who was he that was begot before his Father, bom be- 

fore his Mother, and had the Maidenhead of his^ 
GrandtnoUie): f 
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Various Forms of Acquittances^ Promiffory N6tes, 
Bills of Exchange, Letters of Advice, Letters of 
Credit, Bills of rarcels, and Bills on BookDebts^ 
all of which are adapted to fuch Circumftances as 
occur in rear Bufinefs, to enter a Pupil in the 
Manner and Method of Commerce, and to make 
him ready jit Computation. 

A general Receipt. 

J^ ECEIVED Augaft Qth, 1784, of Mr. Anthony Buftin* 
^ the Sum of Fifty Founcus, in full for one Quarter's 
nt, due at Midfummer lafl, and of all Demands^ 

By me Henry Hedges. 



£50 00 00 



A Receipt or Acjtttttance for R^ paid. 

Received this 5th Day of January, 1784, of Mr. Thomas 
Field, the Sum of Thirty-two Pounds Sixteen Shillings in 
Money, which with Eight Pounds Four Shillings more, 
difbuned bv the faid Thomas Field for Taxes and Repara- 
tions of tne MelTuage and Tenements he now occupies, 

fituate 
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. fituate in Chifwell-ftrect, London, makes in the whole the 
Sam of Forty Pounds, and is in full of Half a Year's Rent 
due to me out of the faid Premifes at Michaelmas Day laft. 
— ^I fay received by mei 



£■40 00 00 Thomas Rose. 



An AcjiuUancefor Debt received qf a third Hand, 

RECEIVED this loth Day of July, 1784, of Mr. 
Jofcph Stanley, by the Hands of Mr. Clark Stanley, the Sum 
of Seven Pounds, in full for certain goods bought bv the 
faid Jofeph Stanley of me* — ^I fay, received in full of all de- 
mands, by met 

£7 00 00 Francis Crump. 



An Acguiwmce for Money received in Pdrt of a Debt due on bond. 

RECEIVED this i6thof June, 1734, of Mr. Thomas 

• Brown, the Sum of Ten Pounds Ten Shillings and Six' 

Pence, in Part of Payment of a greater Sum, due to me 

on Bond from the laid Thomas Brown. — I fay, received by 

me. 



jfioiooS Thomas Hedges. 



An Acqtuitancefor Money received by a third "Perjonfor tbe.Ufe cf 
another. 

R E C E I V E D this i8th Day of March, 1784, of Mr. 
Edward Hedges, the Sum of Twenty Pounds, m fujl for 
Work done b]f Charles Day, for the faid Mr. Edward Hedges. 
—I fay, received by the Order, and for the Ufe of the laid 
Charles Day, by 



£20 00 00 Thomas Wootton, 

A Rer 
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A Receipt Jhr hterejt due on Bond* ' 

RECEIVED this 13th Day of January, 1784, of Mr. 
Abraham Brooks, the Sum of Five Pounds, in fiiH for one 
Year's In tcreft, of 100/. due to me at Chriftmas hft, on 
Bond from the laid Abraham Brooks. — I fay, received by 
me, 

David Burn, 



'£5 



Notet Befides thefe Receipts to be taken on Payment of 
Money due on Bonds, it is proper to have each Payment 
mentioned on the Back of the Obligation. 



An Acquittance for a Legacy; 

RECEIVED this 2Qth Day of July, 1784, of John 
Roberts, Executor of the laft Will and Tcftament of Samael 
Green, late of Weftham, in the County of Eflex, deceafed, 
the Sum of One Hundred Pounds, in full of a Legacy be- 
oueathed to me, in and by the laft Will and Teftament of 
the faid Samuel Green. 1 lay, received in full of all De- 
mands, by me, 

John Jarrett. 
jfioo o o 



An 
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An Acquktance to an Adminlftrator on Ffiynient oj a Debt due from 
the Intefiate* 

RECEIVED this joth Day of July, 1784, ofMr. Wm. 
Jarrett, Adminiftrator of the Goods and Chattels, Rights, 
- and Credits of John Noon, late of BrlftoU in the County of 
Somerfet, deceafcd,^ the Sum of Three Hundred Pounds, " 
in full of a Debt owing me by the faid John Noon in his 
Life-time, for HoufhoTd Goods by me fold him. — I fay, re- 
ceived in full of all Demands, by me» 



^300 00 00 George Chinnek* 



A Receipt pi^ofer to be taken upon a Per/on' s giving a Promijfory 
Note for a Book Debt. 

R E C E I V E D this 20th Day of April, 1784, of Mr. 
Wm. Straight, a Promiflbry Note for the Sum of Sixty 
Pounds, payable to me or Order three Months after Date, 
which Sum when paid is in full of ail Demancb. — I fay, re- 
ceived by me, 



£60 00 00 Thomas Ross* 



An Acquktance for the Purchafe-Money on execu^ne: <f a Ccnvey* 
veyance^ to be indorsed on the Back of a Deed. 

RECEIVE D the Day and Year within written, of the 
within named Thomas Biftbn, the Sum of Seventy Pounds, 
being the full Confidcration Money within mentioned to be 
paid to me. — I fay, received by me, 



£yo 00 00 Charles Barron. 

Witnefs to the Payment r 
of the Moiiey. L 



A /?«?- 
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A Receipt fvr Writings enlrujied in a Per/on s Hand. 

RECEIVED this 25th Day of Nov. 1784,- of John 
Stag, ,of Eye, in the County of Suffolk, four feveral Deeds 
or Conveyances; one of them purporting to be a Leafe of a 
Meffuage, lituate in Narrow-ftreet, Lime-Houfe, and 
made between John Lee of Wapping, and William Burt of 
Weflminfter; another to be an Aflignment of the faid Leafe, 
and made between John Vyfe of New-ftreet, London, and 
Felix Morgan of Bangor, in the County of Carnarvon; and 
the other to be a Leafe and Releafe, and made between John 
Jee of Barking, in the County of ElFex, and John bcvan 
of Newhaven, in the County of Suffex; for which feveral 
Deeds or Writings, I hereby promife to be accountable, 
and to re-deliver the fame to the faid John Stag on De- 
mand^ 

Henry Wright. 
Witncfs my Hand, 

Xhe Form of Promiffcry Notes f or common Notes for Money. 

The Form of one payable^on Demand, 

I PRO M I SE to pay to Anthony Wilfon or Order, the 
Sum of Twenty Pounds on Demand, for Value received. 
Witnefs my Hand this firft of Jar^uary, 1784. 

Henry Wilson. 



^£20 00 00 



The Form of one payable at a certain Time. 

London,- January 4, 1784. ^ 

THREE Months after Date, I promife to pay to Mu 
Aaron Brooks or Order, the Sum of Ten Pounds, for Value 
received by me, 

Charles Vyse. 

£40 00 00 ' 

Form 



\ 
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Form of one payable atfundry Timesm 

I P R O MI SE to pay Sir Aaron Day or Order, the Sum 

of Thirty -fix Pounds, in the Manner following: Ten 
Pounds, . Part thereof, three Months after Date, Sixteen 
Pounds more the 20th of May next, and the remaining Ten 
Pounds the 27th of July next following, for Value received. 
Witnefs my Hand at London, the 2d of January, 1784. 

JOilN COWCHEE. 



£^6 00 00 



Form of one for Goods received. 

I PROMISE to return John Whyley, Efq. or Order, 
on Demand, one Cafket of Jewels, fealed, One Hundred 
Ounces of Gold Plate, Three Hundred and Fifty of Silver 
ditto. One Hundred Carats of Oriental Pearl, and a' Five 

Hundred Pound Bank Note. Received of the faid John 

Whyley, Efq. for Self and Company, March 4th, 1784, by 
• nie, 

James Cowchee. 

Form of Inland Bills of Exchange. 
> * Form of one payable at Sight, 



Briftol, January 14, 1784. 

AT Sight pay Mr. John Barwick or Order, the Sum of 
One Hundred rounds, the Value received of Mr. James 
Barwick, and place it to Account as per Advice from 

Wm. Barwick. 
To Mr. Charles Davis, at the \ 

Horfe-guards, Whitehall > London. J 



Form 
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Farm (^ one payable nfier Sigh. 



£ 64 ^7 6 

London, June 12, 1784. 

AT Ten Days Sight pay Mr. William Straight or Order, 
the Sum of Sixty-four Pounds Seventeen Shillings and Six 
Pence, the Value received, for Thomas Johnfon, Efq, and 
place it to Account as per Advice from 

George Dear, 

To Mr. Thomas Lawr, \ 
Clothier, Saiifbury. J 

Fbrm of one payalie qfler Date, 

Edinburgh, July 2, 1784. 

THREE Months after Date pay Sir John Walker or 
Order, the Sum of Seventy Pounds, Sterling, Value in 
Ourfelves, and place it without more Advice to the Account 
of 

Tqomas and James Burn. 
To Sir Thomas Biflbr , \ 
Lombard-ftreet, London. J 



London, Nov. 24, 1784. 

Meflrs. Fox and Payn, 

PAY Thon^as Stanley or Bearer, Forty Pounds on 
Account. 

Thomas Pettit. 

Another 
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Aftother. 

S I Rf York, JuAe 4, ryS^, 

PAY Mr. Thdmas Rdfs, or Bearer, One Hundred 
Pounds, on Demand, and Jplace it to my Account. 



Tho. Clifford* 



To Mr. John Hawkins, \ 
Silverfmith Whitcchapcl. J" 



Form cf Fmlffi BiUs cf Exchm^u 
For Crowns 600 at Ufance, 

London, July 12, 1784. 

'S At Ufancc pay this Firft of Exchange to 
London / Henry Gibbins or Order, Six Hundred Crowns 
on Paris. \for the Value here received of Samuel Drum- 
Firfl Bill, f mond, and place it to Account, as per Advice 

J from 



John Plaw. 
Merchant, at Patis. 

For Crowns 600 at Ufance* 



ToMr. George Pain, \ 



Second 
Biil. 




Thomas Swift. 

Merch^m, at Paris. 

E c £662 



To Mr. Robert Clifford, 1 
- • - s. / 
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ticc. { 



perit* Sterl. Ufancc. i London^ Sept 69 1784. 



*) AT Ufance pay this Firft of Exchange to 

j J^mes Vyfc or Order, Six Hundred aod 

London on | Two Pounds Fifteen Shillings and Three 

Rotterdam • V Pence One Farthing Sterl. at Thirty-four 

Firft Bill. J Pence One Farthing Tlem. per Pound SterU 

! Value of Samuel Turneri £fq. and place it 

J as per Advice hom 

Your moft humble Servant, 

Thomas Wooldsidgx* 

To Mr. Samuel Cook, Mcr. "I 
chant, at Rotterdam* J 

Form of a FaBor*s Rcmttance to Ks Emtfaytr* 



For Crowns, 700 at 5s. 4d. Sterh 



Genoa, Sept. 6, 1784. 

AT Twenty Days fight pay this my firft of Exchange to 
Thomas Godfrey or Order, Seven Hundred Crowns Ex- 
change, at Fifty-four Pence per Crown, Value received of 
the Lords of the Regency, and place it to the Account of 
Mr. Wm. Stancs, of Lyons, as per Advice from him, 

George Ward. 

To Mr. Francis Baker, Banker, \ 
Lombard-fireet, London. / 

Mr. WilUam Stanes*s Letter f aJvifing his Concurrence to Ae o^e? 
mentioned Draught. 

Lyons, Sept. 301 ijS^ 
SIR, 

BROTXiER George Ward, of Qenoa, has this Diay de- 
fired me to lurnilh him with Seven Hundred Crowns, pay- 

able^ 
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»b!c to the Relident of the States at Londcm. I have there- 
fore ordered him to draw for the fa id Sura on you, which 
f leafe to honour as ufualy and put It to the Account of 



Your Friend and Servant, 

William Stanes. 
ter, 1 
Lombard-ftreety London. 



T« Mr. Francis Baker, Banker, \ 



Form of a Draught on the Eaaplcyerfor Value of Goods JIufped Jam 
per facior. 



Milrees 400 at Ufance 



St, Andrewsi June 24, 1784. 

"^ AT Ufance pay this my firft of Exchange to 

I Mr, Edward Rbfs or Order, Four Kun- 

North Britain ! dred Milrees, the Value here (hipped for 

on Lifbon • r your Ufe, upon the Santa Maria ot Naples* 

I and configned as per Advice from your 

J very humble Servant, 



MiCHAiL Godfrey^ 

lantiiena, t 
at Lifbon. 



To Signior Santiiena, \ 



ferm of an Empieyefs Letter with Remttance to Ks Fa&ort in « 
BiilqftheJudya&ar'sConreJpoudenU 

]4r. Thomas Dakf 

ACCORDING to your Defirc I have rcmittcdyou Four 
Hundred Crowns for my Accompt, in your Corrcfpondent 
Baker's Bill indofed, payable by and to yourfclf, for which 
picafc to give me credit; I recommend the Contents of my 
laft ^^^ ^^^ 4^^ Current to you, and rcfl: your Friend and 
jiixn^^^ Servant, 

Edward Baksx« 
fzxiSf Sept. 14, 1784, 

E c 2 For 
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for Crowns 400, at Jff, per Crown. 



Paris, SepL 14, f7?4. 

AT double Ufanee par tbis my only B^ of Ex- 

ehax^e to tnjkif, t£e Sum of Four Hondred 

^ru^n'Ai 1 Crowns^ Exchange at Tbir^-four Pence, 

i Ae UUi. > gj^,^ j^ Crown, tlie Value icceifed of MonL 

Edward Baker, and place it as per Adnce to 

totbeAccoQipeof 

Tour humble Set vant^ 

Hehkt VrjB. 



] 



To Thomas Daj, Mcr- 1 
chant, alBriitoL / , 

Arm ^ Ae Corrt^minfs Letter rf Advice, 

Mr. Thomaa Da^, 

SlUf V^ntf Sept. 14, X784« 

B Y this Poft I have drawn on you for Four Hundred 
Crowns, at 54d. payable to yourfelf. Value of Monf. Edw. 
Bakerman^ whicn with my other Bills depending pleafe to 
t^ntmr, and the timely Remittance (hall be punctually made 
you by 

SIR, 

Your very humble Servant^ 

NtcHOL^f BaowN. 

To Mr. Timothy Bevan, \ 
Merchant, BrmoL / 

F«rii 
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Form cf Letters cf Creik. 
SIR, London, June lai 1784. 

PLEASE to furnifh the Bearer hereof, Mr. Thoroas 
Cavendiih, with the Sum of One Hundred PouikIs, as he 
fliall require the fame, and place it to my Account, for 
which this Letter of Credit, with his Receipt* fhall be your 
fufficient Voucher and Warrant, giving upon Payment a 
Line ur two of Advice to 



Ifour real Frieftd, 

FftANjClS R0S5. 

/. Mer- 1 

chant, at Hull. 



To Mr. John Oay, Mer- \ 



The Receipt, 

RECEIVED Tulv 6, 1784, of Mr. Robert Berry, ihe 
Sum of One Hundrecf Pounds, by Virtue of Mr. Francis 
Rofe's Letter of Credit of June 12th lall, for the faid Sum, 
per 

_.,.....» JMiCHAEL Nichols. 

jf.ido o o 

Dublin, May 7, 1784. 
SIR, 

^THE Bearer, . Mr. Thomas Vyfe, will have Occafion for 
Sixty Pounds^ which Sum I defire you to furniflii him, and 
take his Bill for the faid Sum, of any Part thereof, on the 
Honourable William Webb, Efq- 

lam, Sir, 

Your humble Servant, 

RlCIlARJD KlR^s 

To Henry Hedges, Efq. 1 
Flcet-ftrcet, London. J 

E e 3 Ejcch. 
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Exch. £70 

SIRf ' June 4, 1784. 



SAT Twelve Days Sightpay this my Piirft of Exchange 
to liennr HoDkins« £fq. or Order, the Sum of 
Seventy rounaSf the Value received of Ditto for 
your.UfiPt as j»^ Advice from, Sir, 



The 

yourUfpf as g^ Advice from. Sir, 
Your humble Servant, 

Thomas Vile, 
To the Hon* William \ 
Bay, Efq. Dufcgn. / 

Exth. ;C7o. 

SIR4 Jtine4, 1784. 

AT Twelve Days Sight pay this my Second of Exchange, 
3payfirft not paid, to Richard fcrk, Effq. or Order, the Sum 
of Seventy Pounds, the Value received for your Ufe, of 
Henry Hopkins, Efq. as by Advice from 

Your hun^ble Servant, 

Thomas Wilks. 
To the Hon . William \ 
Bay, Elq« Dublin* / 

Form cfagsmrai Letter of Credit^ toftmjh « Per/on accor£ng^ 
his Occajion* 

SIR, Paris, May i5, i784, 

THE Bearer, Mr* Aaron Babel, one of his Britannic 
Maje%*s MefTengers, being ordered to Conftantinople, will 
have Occadon for Money to defray his Charges, &c. Pkafe 
to fumifh him with the Sums he fhall require at the &id 
Place, taking his Receipts, and your Draiignt for the Value 
fiiall receive due Honour from 

Your humble Servant, 

MicHA£i. Wexls. 
Monf. Carter Day, 1 
Banqiaer, a Vienna, J 

For 



For ^00 at Liv..3l. ^* 

SIRf Vienna, June s, I'fi^^ 

AT Three Btfs Sight pay thU my only Bill of Exchange, 
to Edward Fay or Orc&r^ the Sum of 600 l^lorms. Exchange 
at three lAvrea four Sols per Florin, the Value paid at Con- 
lUntinople to Aaron Babel, purfuant to your Letter of Credit 
of the t2th of May laft, and as by Advice from the faid Aaron 
BabeL 

Richard Stan£s« 

A Mont Henry Hedges, \ 
Banquier, a Paris. / 

Bills of Parcels^ and Book Debts* 

<i.)Mr.A.B* 

Bought of Thomas GaocEKt Jan« 2, f784« 

5« d* £• s» di 

41b. of Green Tea, — at 17 6 per lb. 

iii&. of Bohea, — — 7 '^i 

5 Hundred of Tobacco, — 6 per C. 

10 Barrels of Raifins — €64 perB* 

gib. of Pepper — — 2 9 per lb. 



7lb. ofBrimftonCf — — « 8J — 

Slb.ofCoflfee, — — 12 o 

7702. of Mace, — .— , j 6} — — 



(m.) Mcb. 
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(2.) M». T* G. 

Boughtof Thomas S1LK-MERCEK9 Jan. 7, 1784* 



^ Yards of Brocaded Sattin, at 
36 Yards of Mohair, — -^ 
. 86 Ditto of Green Silk Damaik, 
100 Ditto of Paduafoy» — — 
9 Ditto of double Taffety, — 
X2 Yards of ditto, — — 
6 Yards of ditto, — — 
42 Yards of ditto, — — 



$• 


d. £. 


»7 
10 


9 per Yd. 


^9 
If 


Hi 

10 


3 

5 

9 

10 


^6 

Hi 

6 



4. 



(3.) The Hon. Lady B. 

Bought of J. Linen-Draper^ Jan. 6« 1784. 

5. d. £. ii rf. 

8a Ells of Dowlafi, at o 1 1| per Yd. 

^6 Ells of Holland, — 5 7I 

cgi Ells of Diaper, — 17 

27! Yardsof Damaik, -^ 4 loj 

12 Yards of Muilin, — 11 o ' 

24i Ells of Cambrie, — 56 



if. 



(4.) Madam B. 

Bought of B. Milliner, Jan. 4, 1784. 

s. L jf. 5. </• 

26} Yards of blue Ribbon, at 2 6 per Yd, 

12 Fans, French Paper Mount, 4 9 each. 
6 Pair of Roman <3love8, 9 6 per Pr. 

Dozen of Irifli Lamb ditto i loj 

Sarfenet Hoods, white, 5'ii each. 

APieccof Mechlin Lace, 1 2iY« ij 6 per Yd. 



(5.) Mrs. 



i 
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(5.) MlS.F.PlNOVST» 

Bought of Thomas H0SIER9 July is, 1784. 

5. d, £• 5. i» 
18 Pair of Thread Stockings, a^ 4 6 per Pr. 

li Dozen of Worftcd, mixty 3 10 

18 Pair of Strawberiy Hofe» 4 o 

16 Pair of Silk Gloves, — 5 ni 

74 Pair of Norwich Hofe, — 26 

17 Pair of Mens Yarni — 30 — 
11} Dozen dittoj Silk, — — 16 6 — — ^ 



(6*) Mrs. A)iN SpoTT, 

Bought of John Fruiterer, May 7, 1784. 

I ^ s. d. £. s. d. 

$ Dozen of Lemons, at 2 10 per Dok* 

[ 4i Hundred of Lifhon ditto 6 6 per Hun. 

10 Ropes of Onions, — 19 each. 

17 D.Seville and China Oranges, 4 6 per Doz. 

ABuIhclof Chefnuts, — — — 10 6 

6 Dozen of Pomegranates^ 4 10 



(7.) Mr. C.Toms, 



I2{ Yards of Broad Cloath, at 
17 Yards of fine Spanife black, 
lil Yards of fine Grey Cloth, 
o| Yards of fecond Drab, — 
27} Yards of Shalloons, — 
19 Yards of Serge, — — 







o_ 




RA] 


?ER, 


Feb. 4, 


>784. . 


5. 
18 

\l 

1^2 


i. 

6 

4 

10 

8 


per Yd. 


u d. 


1 


q 






4 


loj 








£._ 





(80 Mn 
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(8.) Mr. W. L. 

Boughtof Akdr^w Oilman, March 7, 1784.- 

J. rf/ £, 5. rf. 

' 1 2lb. of Anchovies, at 16 per lb. 

6}lb. of Capers, — — o iij 

261b. of Salt, -r- — — o gf 

4 Gallons of pickled Mulhrooms, 3 6 per gal. 

3 Gallons of jLucca Oil, — * 10 6 

i2lb.of Salt-Pctrci . — — ' » 4l per lb. 



(9.) John Jones, Bfq. 

Bought of Tno.CHEESEMOifGER, Jan. 16, 1784. 

6 Old Chelhire Cheefes, Wt. 3 2 14 at 44 6 per C. 
• g Gloucefterfhirc ditto, ^ 3 ^^ 3" 4 

8 Flitches of Bacon, — 50 Stone — a 1 1 J per St. 
10 Firkins of Butter, — — — 32 6 each. 
24 Stilton Cheefes, — 629 37 10 per C, 

3 Weys of Suffolk Butter, — — 13a 6 each. 



(lo.) Sir Matthew Lamb, 

Bought of Nath. "Wine-Merchant, Odl. 4, 1784. 

12} Dozen of Claret "V^nc, at 37 6 per D02. 
. 4 Gallons of Canary, — o 6 per Gal. 

2 Hhds pf old Mountain, 6 A 

26 Dozen of Madeira, — 30 6 per Doz. 

12 Dozen of Tent, — . 59 10 

4J Dozen of Red Port, — .1910 



(11.) Mrs. 
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(II.) Mrs. B. 

1784. Boughtof J. Butcher. 

Jan. 2. A fore Quar* Lamb, wt* 10} at 4I per lb. 

29. Ditto bfPork, — '4 5 

Feb. 4* A Buttoj:k of Berf, — 49 4} 

10. A Fillet of Veal, — . iif si 

27. A Surloin of Beef, 26 4I 

Mar. 6. Beef Steaks, — 10 5} -»— 

14. A Saddle of Mutton, 17} 4I — ^ 



(12.) John Thomas* 

Bought of J. C0RN-CHANDLER9 March 4, 1764. 

J. <?. £. J. ij; 

4 Quarters of Barley f at i6 9 per Quan 

12 Bulhels of Wheat, — 59 perBuih. 

7 Ditto of Oats, — — II 9 per Quar. 

20 Bufhels of Beans, — 4 ^ P^r Bufh. 

1 81b. of Hops, — — I 9 per lb. 

4 Loads 01 Hay, — — 5Q o per Load. 



('3) 

Mr. Jones, Dr. 



27. 9 Sacks of ditto, 

Apr. 6. 7 Sacks of ditto, 

20. 3 Sacks of ditto, 







£_ 








Sept. 6, 


1784, 


To J. Co 


al-Merchant. 


s* 


d. 


c. 


s. i. 


It 39 


6 


per Ch. 




» 30 









34 


6 






42 









38 


9 







45 











£^ 





(14.) Thomas 



3S4 ^p€ndix. 

(14.) Thomas JoHVSovy 

BoB^of JoaicGftOCBK, JuiKsjy 1784, 

C. f. lb. s. i.£^ u JU 

idHhdsofTolnecD, wt. 6 i ^ at 53 6 

9 Barrels of Raifins, — 3 3 20 39 ^ 

13 Ditto of Rke, — 3 i 37 36 1 1 



8 BagsofPcpper, — * 3 '4 79 ^ 

Brimftoney — 3 3 34 37 6 

4HlidsofSugsi^ — 4 I 17 33 9t 



f.B. 


j. 


1 24 


at «3 


3 20 


39 


« »7 


a6 


3 »4 


79 


a 24 


a? 


» «7 


33 



/• 



(tj.) Ml* JoBH Maic» 

Bongb of JoBM Jee» Aug. 27, 1778. 
6 Caiks of Baifaodocs Sugar, at 3 Mondis oedity viz. 



No. t. 




c 

wt. 10 


34 Tare 3 10 cadi. 


3. 




— 9 


3 17 


3* 




— 8 


3 3a 


4- 

5' 




— «i 

— 10 


3 17 
I I 


6. 




— 9 


3 »9 


i_ 




Grois, 








Neat, 


at^3i.6ApcrCwt* 



(16.) Mr. 
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(t$*} Mr. John Ross» 

Bought of JoRK Mack)hobr» Aug. 3Q» 1778. 

4(HtubiQfSupr» Gtob uf $ %o 1 

Tart oaxoat74 op^C. 
a Bar^ofScotdiSnuffiGr. 8 a f '^ 

Ta. o a /at X 6p.Ib. 
a Ditto of PimentOy Gt* 737 

Tk. o a aat X to -«' 
3DittoofF!gs^ Or. 8 a ix 

Ta. o I a7 atoo o p. C. 
4 Hhds of Treacki Gr.xx a 19 

Tsu o a a/atif 10 — 
3 Ditto of Prunes, Gr.xo x xx 

Ta, o a a^ati/ 6 — 



{17.) Mn Thomas Bail, 

Bought of John Silveksmith, June 3, 1784. 

A Silver Tankard, wt. X4 2 gztS 9 pcroz. 

— -——Punch Ladle, o 19 ao at 7 a — — . 

Punch Bowl, 24 X 7 at 7 5 — .— 

A Pair of SUvcrl * ' ' 

Sauce-boats, / 4^ " foat/ 10 

6 Cruet Tops, — ^ g a at 6 4 

a Sauce-Pans, — 6a 19 4 at 7 a 

X Doz, of Difhes, each 26 t^ 6 at 6 a 

Ditto of Plates, 14 10 9 at 6 8$ — 



FINIS. 



No. 25, Fater'N€0tr'Rem. 

L nPHE KEY 10 the TUTOR'* GUIDE: or, 
1 iheARITHMETICIANsKEPQSITOKY, 

Containii^ the Solutions of all the Qoeftions, &c. liiat aie 
in the Gvioe» with.^e References. To which aie added, 
fome ulieful Rules, kc* as tbofe neceflanr for the attaimns 
a thorough Knowledge of circulating Numbers: And an 
Appendix, (hewing the CombinatipQ of Oiianli^, the 
diSerent Wajs they goaf be raried, .«^ the Method of filling 
the Magic Squares, he. The whole princinalljr defigned for 
theEate of Schoolmailen, and, with the Gvide, wOltur- 
nifli a more complete and extenfive Sjilem of Arithmetic 
than any extant; and will enable all thofe who aie acquainted 
with the firft Principles to attain a competent ILnowledge of 
the feveral Rules with Pleafure and Precifion. The Pour^ 
Edition, in One large Volume Twelves, Price 4s. bound. 

ILTheNEW LONDON SPELLING-BOOK; 

or, the Youne Gentleman and Lady*s Guide to the Engiifii 
Tongue. In rive Parts. Adorned with elegant Copper- 
plates » reprefenting the Perfons and Habits of ail the Nauons 
m the World, alphabetically arranged, calculated to enlarge 
the Minds of Children, and excite a Tade for Geography, 
Hillory, and the various Branches of Learning. The Seventh 
Edition corre6led and improved. Price is. 

in. The LADIES ACCOMPTANT, and BEST 
ACCOMPLISHER. Containing that Part of Arithmetic 
which is neceflar^ for the Ufe of the Fair Sex, drained in 
an eafy and Camiliar Method, in a variety of ufeful Queftions, 
with their Anfwers annexed. Price 28. bound in red Leather. 

IV. A New GEO GRAPHICAL GRAMMAR. 

Containing a coroprehenfive Syftcm of Modem Geography, 
' after a new and curious Method. The whole laid down in a 
Manner fo eafy and natural,, by Way of Dialogue between a 
Mailer and his Scholar, as to oe underftood by the meaneft 
Capacity, and very proper for the Ufe of Schools in general. 
AddreiTed to the Young Ladies and Gentlemen of Great- 
Britain, illullrated with a Number of Maps and other Copper* 
plates. The Second Edition. Price only 3s. 6d. bound. * 

The above four Articles by CHARLES VYSE, 
Author of this Book. 



v. FISHER'S YOUNG MANs BEST 
COMPANION. Containine Spelling, Reading, Writing, 
and AriAmettCt in an cafier Wa? than any jret publifhed; 
and how to qualify any Perfon (or Buiinefs, without the Help 
of a Matter. 

Inftru<5lions to write Variety of Hands, with Copies bo(ft 
in Profe and Veri"e. How to write Letters on Butinefs or 
Friendflitp. Forms of Indentures, Bonds, Bills of Sale* 
ReceiptSf Wills* Leafes, Rcleafes, ^cc. 

Alfo Merchants Accompts, and a (hort and eafy Method 
of Shop and Book-keeping; with a Defcription of the Pro- 
dudl. Counties, and Market-towns in England and Wales; 
with a Lift 'of Fairs according to the New btylc. 

Together with the Method of mcafuring Carpenters, 
Joiners, Sawyers, Bricklayers, Plaiifercw, Plumbers, IVIa- 
ibns. Glaziers, and Painters Work. How to undertake each 
Work, and>at what Price; the Rates of e^ch Commodity, 
and the common Wages of Journeymen ; with the Defcription 
of Gunter*s line, and €ogge{haU*s Sliding-rule. 

Likewife the Pradtical Gaueer made eafy i the Art of Dialli ng, 
and how to creA and fix Dials; with Inllrudions for Dying, 
Colouring, and making Colours, and fome general Obferva- 
tions for Gardening eycry Month of the Xear. , , 

Price only 2s. bound, the Twenty-fourth Edition corrccfled 
and improved. , ' 

To wMch is added f 

The FAMILY'S BEST COMPANION: with 

Inftrudlions for marking on Linen; how to Pickle and Prc- 
ferve; to make divers Sorts of Wine : and many excellent 
Plafiers and Medic^es, neceiTary in all Families : 

And a COMPENDIUM of the Sciences of Geography 
and AAronomy; containing a brief Defcription of the diffe- 
rent Parts of the Earth, and a Survey of the Celedial Bodies. 
Alfo fome ufeful Intereft-Tables. 

VL The PLEASING INSTUCTOR; or. 

Entertaining Moralift. Coniiftingof feledl EfTays, Relations, 
Vifions, and Allegories, coUcdled from the moft eminent 
Englifti Authors. 

To 



